


















Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis

1 Navy SW11-23 Receiving Water 1/28/94 < 5.6 0 Yes
1 Navy SW11-24 Receiving Water 2/1/94 < 6.8 0 Yes
1 Navy SW11-22 Receiving Water 2/2/94 < 5 0 Yes
1 CCCS CCCS: 15 Receiving Water 11/5/98 = 3.8 0 Yes
1 CCCS CCCS: 15 Receiving Water 2/3/99 = 5.5 0 Yes
1 CCCS CCCS: 15 Receiving Water 5/5/99 = 3.2 0 Yes
1 Navy CC-MS-1 Receiving Water 6/10/03 = 11.4 1 Yes
1 Navy CC-MS-1 Receiving Water 7/31/03 < 4.4 0 Yes
1 CC TMDL 1-M-A Receiving Water 8/26/03 = 0.38 0 Yes
1 CC TMDL 1-M-B Receiving Water 8/26/03 = 0.47 0 Yes
1 CC TMDL 1-M-C Receiving Water 8/26/03 = 0.32 0 Yes
1 CC TMDL 1-M-D Receiving Water 8/26/03 = 0.51 0 Yes
1 CC TMDL 1-M-A-02 Receiving Water 12/2/03 = 1.29 0 Yes
1 CC TMDL 1-M-B-02 Receiving Water 12/2/03 = 2.2 0 Yes
1 CC TMDL 1-M-D-02 Receiving Water 12/2/03 = 1.24 0 Yes
1 CC TMDL 1-M-A-03 Receiving Water 1/27/04 = 3.58 0 Yes
1 CC TMDL 1-M-B-03 Receiving Water 1/27/04 = 3.88 0 Yes
1 CC TMDL 1-M-C-03 Receiving Water 1/27/04 = 0.82 0 Yes
1 CC TMDL -D-03/1-WER-D-03 Receiving Water 1/27/04 = 1.73 0 Yes
1 Navy CC-MS-1 Receiving Water 2/3/04 = 6.7 0 Yes
1 Navy CC-MS-1 Receiving Water 2/26/04 = 8.6 1 Yes
1 CC TMDL 1-M-A-04 Receiving Water 3/1/04 = 5.82 0 Yes
1 CC TMDL 1-M-C-04 Receiving Water 3/1/04 = 6.34 0 Yes
1 CC TMDL 1-M-D-04 Receiving Water 3/1/04 = 3.03 0 Yes
1 CC TMDL 1-M-B-05 Receiving Water 3/25/04 = 4.29 0 Yes
1 CC TMDL 1-M-A-05 Receiving Water 3/25/04 = 4.78 0 Yes
1 CC TMDL 1-M-C-05 Receiving Water 3/25/04 = 1.09 0 Yes
1 CC TMDL 1-M-D-05 Receiving Water 3/25/04 = 1.05 0 Yes
1 CC TMDL 1-M-C-06 Receiving Water 4/28/04 = 3.97 0 Yes
1 CC TMDL 1-M-D-06 Receiving Water 4/28/04 = 1.24 0 Yes
1 CC TMDL 1-M-B-06 Receiving Water 4/28/04 = 4.45 0 Yes
1 CC TMDL 1-M-A-06 Receiving Water 4/28/04 = 4.49 0 Yes
1 CC TMDL 1-M-C-07 Receiving Water 5/27/04 = 2.65 0 Yes
1 CC TMDL 1-M-D-07 Receiving Water 5/27/04 = 1.00 0 Yes
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1 CC TMDL 1-M-B-07 Receiving Water 5/27/04 = 3.13 0 Yes
1 CC TMDL 1-M-A-07 Receiving Water 5/27/04 = 13.8 1 Yes
1 CC TMDL 1-M-D-08 Receiving Water 6/30/04 = 0.74 0 Yes
1 CC TMDL 1-M-B-08 Receiving Water 6/30/04 = 1.24 0 Yes
1 CC TMDL 1-M-A-08 Receiving Water 6/30/04 = 1.88 0 Yes
1 CC TMDL 1-M-C-08 Receiving Water 6/30/04 = 1.63 0 Yes
1 CC TMDL 1-M-D Receiving Water 7/28/04 = 0.85 0 Yes
1 CC TMDL 1-M-C Receiving Water 7/28/04 = 1.05 0 Yes
1 CC TMDL 1-M-B Receiving Water 7/28/04 = 2.91 0 Yes
1 CC TMDL 1-M-A Receiving Water 7/28/04 = 4.61 0 Yes
1 CC TMDL 1-M-C Receiving Water 8/24/04 = 3.59 0 Yes
1 CC TMDL 1-M-D Receiving Water 8/24/04 = 0.56 0 Yes
1 CC TMDL 1-M-B Receiving Water 8/24/04 = 2.95 0 Yes
1 CC TMDL 1-M-A Receiving Water 8/24/04 = 5.57 0 Yes
1 CC TMDL 1-M-A Receiving Water 10/27/04 = 3.19 0 Yes

Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis Reason for Exclusion

1 Navy SW11-25 Receiving Water 1/26/94 < 11.1 0 No
1 Navy SW11-26 Receiving Water 1/26/94 < 11.1 0 No

NA Navy SW11-5 Drainage Ditch 1/26/94 < 11.1 0 No
NA Navy SW11-7 Drainage Ditch 1/29/94 < 11.2 0 No
NA Navy SW11-15 Drainage Ditch 1/29/94 < 12.1 0 No
NA Navy SW5-2 Drainage Ditch 2/2/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/2/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/2/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/2/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/2/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/3/94 < 25 0 No
NA Navy SW5-2 Drainage Ditch 2/3/94 < 25 0 No
NA Navy SW11-61 Tidal Creek 2/3/99 < 9.4 0 No
NA Navy SW11-63 Mudflat 2/3/99 < 9.4 0 No
NA Navy SW11-64 Mudflat 2/3/99 < 9.4 0 No
NA Navy SW11-67 Tidal Creek 2/3/99 < 9.4 0 No
NA Navy SW11-66 Tidal Marsh 2/3/99 < 9.4 0 No
NA Navy SW11-68 Tidal Creek 2/3/99 < 9.4 0 No
NA Navy SW11-69 Mudflat 2/3/99 < 9.4 0 No
NA Navy SW11-60 Drainage Ditch 2/3/99 < 9.4 0 No
1 Navy CC-MS-1 Receiving Water 5/3/03 < 11.6 0 No

Dissolved Nickel Data That Was Not Used in 303(d) Listing Analysis

Detection Limit Greater than the criteria.  (Listing Policy Section 
6.1.5.5 Quantitation of Chemical Concentrations)
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Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis Reason for Exclusion

NA Navy SW5-2 Drainage Ditch 1/27/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 1/27/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 1/27/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 1/27/94 = 8.3 0 No
NA Navy SW5-2 Drainage Ditch 1/27/94 = 9.9 0 No
NA Navy SW5-2 Drainage Ditch 1/28/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 1/28/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 1/28/94 < 6.8 0 No
NA Navy SW5-2 Drainage Ditch 2/3/94 < 5 0 No

NA Navy SW11-28 Drainage Ditch 2/3/94 = 7.8 0 No

The Phase 1 RI  (pg 12-7**) identifies this sampling location as a 
small drainage channel indicating it was established to characterize 

discharges to the lagoon and not the lagoon itself.  Fig. 12-2a 
suggests this site corresponding to drainage ditch No. 7.

NA Navy SW11-30 Drainage Ditch 2/3/94 < 5.6 0 No

The Phase 1 RI  (pg 12-7) identifies this sampling location as a 
small drainage channel indicating it was established to characterize 

discharges to the lagoon and not the lagoon itself.  Fig. 12-2a 
suggests this site corresponds to drainage ditch No. 6.

NA Navy SW11-1 Drainage Ditch 1/25/94 < 7.7 0 No

The Phase 1 RI (pg 12-6) identifies this sampling location as being 
either a drainage ditch, storm sewer, or sewage treatment plant 

outfall indicating it was established to characterize discharges to the 
lagoon and not the lagoon itself.  Fig. 12-2a suggests this site 

corresponds to drainage ditch No. 4.

NA Navy SW11-3 Drainage Ditch 1/25/94 < 7.4 0 No

NA Navy SW11-2 Drainage Ditch 1/25/94 < 6.8 0 No

NA Navy SW11-4 Drainage Ditch 1/31/94 < 6.8 0 No

The Phase 1 RI (pg 12-6) identifies this sampling locations as being 
either a drainage ditch, storm sewer, or sewage treatment plant 

outfall indicating it was established to characterize discharges to the 
lagoon and not the lagoon itself. Fig. 12-2a shows this site may 

correspond to Oxnard Drain No. 3.     

**SW11-XX samples were taken at the same locations as SG11-XX.  See Fig. 12-2a

The Phase 1 RI (pg 12-6) identifies these sampling locations as 
being either a drainage ditch, storm sewer, or sewage treatment 

plant outfall indicating they were established to characterize 
discharges to the lagoon and not the lagoon itself.  Fig. 12-2a 

suggests these sites correspond to drainage ditch No. 5.

The Phase 1 RI (pg 8-7) states these samples were collected to 
determine if surface water is transporting contaminants off site and 
toward Mugu Lagoon...., SW5-2, which is in a drainage channel that 
discharges to Mugu Lagoon.  The Phase 1 RI indicates this sample 
was collected to characterize discharges to the lagoon and not the 

lagoon itself. 
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Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis Reason for Exclusion

NA Navy SW11-37 Drainage Ditch 1/29/94 < 6.8 0 No
NA Navy SW11-8 Drainage Ditch 1/31/94 < 6.8 0 No
NA Navy SW11-29 Drainage Ditch 1/31/94 = 7.3 0 No
NA Navy SW11-27 Drainage Ditch 1/31/94 = 8.8 0 No
NA Navy SW11-6 Drainage Ditch 1/31/94 = 10.9 0 No
NA Navy SW11-9 Drainage Ditch 2/2/94 < 5 0 No

NA Navy SW11-33 Drainage Ditch 2/4/94 < 6.7 0 No

The Phase 1 RI (pg 12-7) identifies this sampling location as being a
small drainage channel indicating it was established to characterize 
discharges to the lagoon and not the lagoon itself.  Map 1 suggests 
this site corresponds to a drainage ditch in the upper northwestern 

portion of the base.  

NA Navy SW11-35 Drainage Ditch 2/4/94 = 5.6 0 No

NA Navy SW11-34 Drainage Ditch 1/29/94 < 5 0 No

NA Navy SW11-32 Drainage Ditch 2/2/94 < 5 0 No

The Phase 1 RI (pg 12-7) identifies this sampling location as being a
small drainage channel indicating it was established to characterize 

discharges to the lagoon and not the lagoon itself.  Fig. 12-2a 
suggests this site corresponds to a drainage ditch off of the Navy 

base.  

NA Navy SW6-1 Drainage Ditch 1/25/94 < 6.8 0 No

The Phase 1 RI (pg 9-3) identifies this sampling location as being 
used to characterize water that flows along a shallow swale to South

Mugu Road and to a storm sewer that ultimately discharges to 
drainage ditch No. 6 indicating this sampling location was 

established to characterize discharges to the lagoon and not the 
lagoon itself.  

The Phase 1 RI (pg 12-6) identifies these sampling locations as 
being either a drainage ditch, storm sewer, or sewage treatment 

plant outfall indicating they were established to characterize 
discharges to the lagoon and not the lagoon itself.  It is not clear on 

Map 1 which discharges these sites corresponds to.   

The Phase 1 RI (pg 12-7) identifies these sampling locations as 
being in small drainage channels indicating they were established to
characterize discharges to the lagoon and not the lagoon itself.  Fig. 
12-2a suggests these sites correspond to drainage ditches off of the 

Navy base, possibly Oxnard Drain No. 2.  
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Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis Reason for Exclusion

2 Navy SW11-19 Receiving Water 2/3/94 < 5.6 0 No
2 Navy SW11-21 Receiving Water 2/1/94 = 9.8 0 No
2 CCCS CCCS: 7 Receiving Water 8/5/98 = 5.6 0 No
2 CCCS CCCS: 7 Receiving Water 11/5/98 = 4 0 No
2 CCCS CCCS: 7 Receiving Water 2/3/99 = 6.5 0 No
2 Navy SW11-59 Receiving Water 2/3/99 = 6.9 0 No
2 CCCS CCCS: 7 Receiving Water 5/5/99 = 4.6 0 No
2 Navy CC-SS-1 Receiving Water 6/10/03 = 8.1 0 No
2 Navy CC-SS-1 Receiving Water 2/3/04 = 15.2 0 No
2 Navy CC-SS-1 Receiving Water 2/26/04 = 9 0 No
4 Navy SW11-18 Receiving Water 2/3/94 < 5.6 0 No
4 Navy SW11-18 Receiving Water 2/3/94 < 5.6 0 No
4 Navy SW11-20 Receiving Water 2/1/94 < 6.8 0 No
4 Navy SW11-20 Receiving Water 2/1/94 < 6.8 0 No
4 Navy SW11-58 Receiving Water 2/3/99 = 6.7 0 No
4 Navy SW11-58 Receiving Water 2/3/99 = 6.7 0 No
4 Navy RS-SS-1 Receiving Water 6/10/03 = 9.1 0 No
4 Navy RS-SS-1 Receiving Water 6/10/03 = 9.1 0 No
4 Navy RS-SS-1 Receiving Water 2/3/04 = 9.7 0 No
4 Navy RS-SS-1 Receiving Water 2/3/04 = 9.7 0 No
4 Navy RS-SS-1 Receiving Water 2/26/04 = 7.9 0 No
4 Navy RS-SS-1 Receiving Water 2/26/04 = 7.9 0 No

ODD2 Navy SW11-16 Drainage Ditch 1/30/94 < 7.4 0 No
ODD2 Navy SW11-17 Drainage Ditch 1/31/94 = 10.6 0 No
ODD2 Navy SW11-74 Drainage Ditch 2/3/99 = 6.6 0 No
ODD2 Navy SW11-75 Drainage Ditch 2/3/99 = 7.1 0 No

These sampling locations are located in Reach 4 (Revolon Slough) 
which is considered a separate waterbody in the listing process.

These sampling locations are located in Reach 2 (Lower Calleguas 
Creek) which is considered a separate waterbody in the listing 

process.

These sampling locations are located in Duck Pond Agricultural 
Drain/Mugu Drain/Oxnard Drain No 2 which is considered a 

separate waterbody in the listing process.
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Reach Monitoring 
Type Project SiteID Sample Source Sample 

Date Sign Result 
(ug/L) Exceed Used in 

Analysis Reason for Exclusion

ODD3 Navy SW11-11 Drainage Ditch 1/30/94 < 6.8 0 No
ODD3 Navy SW11-12 Drainage Ditch 2/2/94 < 5 0 No
ODD3 Navy SW11-13 Drainage Ditch 2/3/94 < 5.6 0 No
ODD3 Navy SW11-14 Drainage Ditch 2/3/94 < 5.6 0 No
ODD3 Navy SW11-36 Drainage Ditch 2/4/94 = 6.7 0 No
ODD3 Navy SW11-70 Drainage Ditch 2/3/99 < 5 0 No
ODD3 Navy SW11-71 Drainage Ditch 2/3/99 < 3.9 0 No
ODD3 Navy SW11-73 Drainage Ditch 2/3/99 < 3.6 0 No
ODD3 Navy SW11-72 Drainage Ditch 2/3/99 = 8.7 0 No

These sampling locations are located in Rio De Santa Clara/Oxnard 
Drain No. 3 which is considered a separate waterbody in the listing 

process.
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location of SS5-10 where the septic tank discharged (Fugro-McClelland 1991). This change to the FSP 

is documented in field change request form (FCRF) Field 3 included in Appendix D. 

The majority of samples from soil boring locations proposed in the FSP (B5-3 through B5-11 and B5- 

13 through B5-21) were collected using sediment sampling techniques (hand auger and core barrel). 

Proposed sample collection methods at these locations were altered because of the presence of shallow 

groundwater (2 to 3 inches bgs) or standing water. Samples collected at soil boring B5-12 and at 

monitoring wells MW5-I to MW54 were the only soil samples collected using subsurface soil 

sampling procedures (hand auger or split spoon sampler). This change to the FSP is described in detail 

in FCRF Field 5 included in Appendix D. 

Soil samples were collected from B5-12 and MW5-1 .from the surface (0 to 18 inches bgs), 

approximately 3 feet bgs, and just above the water table. Soil samples from MW5-2 through MW54 

were collected from the surface and just above the water table. Soil samples from the remainder of the 

locations (B5-3 to B5-I 1 and B5-13 through B5-21) were collected every 6 inches to a maximum depth 

of 2 feet bgs using sediment sampling techniques. Table 8 4  summarizes soil sampling locations and 

analyses. 

8.4.3 Sediment Sampling 

Sediment samples were collected to establish the presence and extent of off-site contaminant migration 

from Site 5. Sediment samples were collected to provide further definition of the vertical and 

horizontal extent of contamination identified.in sediments during previous investigations, to establish if 

the drainage .chamel which discharges to Mugu Lagoon acts as a pathway for off-site contaminant 

migration, and to determine whether contaminants are present in Mugu Lagoon sediment at the outfall 

of the sewer effluent line. 

Thirty-one sediment samples were collected from 8 locations as shown in Figure 8-3a. Samples from 

locations SG5-1 to SG5-5, SG5-8, and SG5-9 were collected in a drainage ditch directing surface water 

runoff from Site 5 to Mugu Lagoon. Sample location SG5-6 was located at the outfall of the effluent 

sewer line, and sediment sampling location SG5-7 was located in the tidal marsh area north of Site 5. 

Table 8-5 summarizes sediment sampling locatjons and analyses. 



8.4.4 Surface Water Sampling 

Surface water samples were collected to determine if surface water is transporting contaminants off site 

and toward Mugu Lagoon. Surface water samples were collected at one sampling location, SW5-2, 

which is in a drainage channel that discharges to Mugu Lagoon, as shown in Figure 8-3a. Table 8-6 

summarizes the analyses for samples taken at SW5-2. 

8.4.5 Monitoring Well Installation and Groundwater Sampling 

Four monitoring wells (MW5-1 through MW5-4) were installed at Site'5 during the RI field 

investigation. Figure 8-3a shows the locations of the monitoring wells. Monitoring well MW5-1 is 

located directly south of the pIating waste pits, MW5-2 is along South G Avenue, MW5-3 is in the 

vicinity of the old septic tank, and MW5-4 is southwest of Site 5. Appendix W presents lithologic 

borelogs and well construction diagrams. Appendix Y presents monitoiing well development sheets. 

The following table.swnmarizes well construction information for each monitoring well at Site 5. 

Phase I RI Monitoring Well Construction Details 

Groundwater samples were collected at the monitoring wells during four quarters of sampling over a 

one-year period to evaluate both groundwater quality and water levels were measured to determine 

flow direction at Site 5. Appendix Z presents groundwater sampling data sheets. Table 8-7 

summarizes groundwater sampling locations and analyses. 

Site 

5 

Well 
D ~ P &  

(feet bgs) 

13.0 
12.5 
12.5 
12.5 

Well 
No. 

MW5-1 
MW5-2 
MWS-3 
MWS-4 

Borehole 
Depth 

(feet bgs) 

13.5 
14.3 
13.0 
13.0 

Date 
Z"s"'led 

1/21/94 
1/22/94 
3/23/94 
1/21/94 

Screen 
Interval 
(feet bgs) 

2.5 to 12.5 
2.0 to 12.0 
2.0 to 12.0 
2.0 to 12.0 

Completion 
'ISrpe 

Flush mount 
Flush mount 
Aboveground 
Aboveground 

Elevation 
of 

TOC (feet 
above 

mean sea 
level) 

4.1 
4.7 
8.5 
7.0 

Ground 
surface 

Elevation 
(feet above 
mean sea 

level) 

4.5 
4.8 
6.3 
5.2 



In general, sampling procedures were performed in accordance with the proposed sampling procedures 

(J described in the f i l  remedial investigation/feasibility study (RVFS) FSP (PRC and JMM 1993b) and 

the ecological assessment (EA) Phase 1 FSP (PRC and others 1994). Any deviations from the general 

field sampling procedures are described in Chapter 4 of this technical memorandum. The sample 

analyses as well as deviations from the FSP associated with Site 6 are discussed below. Appendix U 

presents chemical analytical results (detected concentrations) and Appendix V presents results of 

geotechnical analyses. 

9.4.1. Soil Boring.Sampling 

Soil boring samples were collected to determine the vertical and lateral extent of contamination in areas 

at Site 6 where disposal activities may have occurred. Forty surface and subsurface soil samples were 

collected at 11 soil boring locations (B6-3 through B6-10, MW6-lR, MW64, and MW6-5) during the 

phase I RI field investigation, Figure 9-3 presents soil boring sample locations. Four soil borings, 

B 6 4  through B6-7, were completed in the unpaved area; B6-8 was completed in the surface water 

drainage path southeast of the unpaved area; B6-10 was completed in the shallow swale outside of the 

fenced area. Two soil borings, B6-3 and B6-9, were completed west and east of the site, respectively, 

away from suspected site contamination. Eleven of the 40 soil samples were collected during the 

installation of monitoring wells MW6-lR, MW6-4, and MW6-5. Lithologic borelogs for all SI and 

Phase I RI soil borings at Site 6 are presented in Appendix X and Appendix W, respectively. Table 9-4 

summarizes soi1,sampling locations and analyses. 

Soil samples at each boring were collected from the surface (0 to 18 inches below ground surface 

[bgs]), 3 feet bgs, approximately 5 feet bgs, and from just above the water table. 

9.4.2 Surface Water Sampling 

Following storm events, surface water collects in the yard at Site 6 and flows along the shallow swale 

to South Mugu Road and to a storm sewer that ultimately discharges to Drainage Ditch No. 6 on the 

south side of South Mugu Road. The EA Phase 1 FSP (PRC and others 1994) designated two locations 

at Site 6 (SW6-1 and SW6-2) for the collection of surface water samples in the event rainfall was 

sufficient to produce standing water. 



Rainfall during the evening of January 24, 1994 produced standing water at the site. Surface water 

L -pie SW6-1 was collected on January 25, 1994. The proposed sampling location of SW6-1 was 

moved several feet to the northwest because there-was no surface water at the proposed location. 

Figure 9-3 shows this sample location. There was no surface water in the vicinity of proposed 

sampling location SW6-2; therefore, no sample was collected. 

9.4.3 Monitoring Well Installation and ~roundwater~arn~l in~ 

Three new monitoring wells (h4W6-lR, MW6-4, and MW6-5) were installed at Site 6 during the RI 

field investigation to supplement existing orf-site monitoring wells (h4W6-2 and MW6-3). Figure 9-3 

shows the locations of the new and existing wells. Monitoring well MW6-1R was installed to replace 

existing well MW6-1, which had been destroyed. MW6-1R was installed in the inferred upgradient 

direction, adjacent to MW6-1 on the southern edge of Site 6. Monitoring well MW6-2 is also located 

south of Site 6 and is crossgradient of disposal activities. Monitoring well MW6-3 is located on the 

northwest corner of Site 6. Monitoring wells MW6-4 and MW6-5 were installed downgradient of the 

waste disposal area to define groundwater conditions directly downgradient of the unpaved area at Site 

6. Appendices X and W present lithologic borelogs and well construction diagrams for the old and new 

wells, respectively. Appendix Y presents monitoring well development sheets. Well construction 

information for each monitoring well at Site 6 is summarized in the following table: 

SI and RI Monitoring Well Construction Details 

Groundwater samples were collected at the new and existing monitoring wells during four quarters of 

sampling over a one-year period to define groundwater conditions directly downgradient and 

Site 

6 

Borehole 
Depth 

(feet bgs) 

18.5 
15.0 
15.0 
15.5 
15.5 

Well 
No. 

MWClR 
MW6-2 
MW6-3 
MW6-4 
MW6-5 

Date 
Insued 

1/24/94 
10/25/88 
10125188 
1/12/94 
1/12/94 

Screen 
Interval 
(feet bgs) 

6.0 to 16.0 
4.5 to 14.5 
4.2 to 14.2 
4.5 to 14.5 
4.5 to 14.5 

Ground 
surface 

Elevation 
(feet msl) 

8.8 
7.0 
7.1 
8.8 
8.8 

Well 
Depth 

(feet bgs) 

16.5 
14.5 
14.2 
15.0 
15.0 

Elevation 
of 
TM: 

(feet msl) 

8.8 
7.4 . 
7.5 
8.8 
8.9 

Completion 
Type 

Flush mount 
Aboveground 
Aboveground 
Flush mount 
Flush mount 



Surface water samples were collected from 12 locations in Mugu Lagoon and drainage ditches and 

analyzed for VO&, SVOCs, pesticides and PCBs, and CAM metals. None of the surface water 

samples contained significant concentrations of the analytes. 

Biological sampling was also conducted; tissue samples were collected from invertebrates and fish 

species from five locations in the lagoon and analyzed for SVOCs, pesticides and PCBs, and CAM 

metals. The tissue samples contained phenol and 4,4'-DDT, DDT metabolites, and metal. Tables 12-2 

through 12-7 summarize analytical results from the SI. 

12.4 REMEDIAL INVESTIGATION ACTIVITIES 

The Phase I Rl field investigation at Site 11 included the following activities: 

Collection of sediment samples using handdriven or gravity driven sediment corers 
Collection of lagoon core sediment samples using a Vibracore sampler 
Collection of surface water grab samples 
Collection of hydrologic and hydrographic data 
Collection of ecological data 

In general, sampling procedures were performed in accordance with the proposed sampling procedures 

described in the final RIFS field sampling plan (FSP) (PRC and JMM 1993b) and the ecological 

assessment (EA) Phase I FSP (PRC and others 1994). Any deviations from the general field sampling 

procedures are described in Chapter 4 of this technical memorandum. The sample analyses as well as 

deviations from the FSP associated with Site 11 are discussed below. Appendix U presents chemical 

analytical results (detected concentrations), and Appendix V presents results of geotechnical analyses. 

12.4.1 Sediment Sampling 

Sediment samples were collected to determine on-base and off-base sources of contamination and each 

source's potential contribution to Mugu Lagoon. -During the Phase I RI field investigation, 14Q 

sediment samples were collected from 50 locations, as shown in Figure 12-2a. Additional sediment 

samples were collected in 1997 to support the ecological risk assessment as shown in Figure 12-2b. 

Samples from locations SGl l-1 to SG11-10. SG11-27, SG11-29, and SGll-37 were collected at the 



drainage ditch, storm sewer, and sewage treatment plant outfall. Three sediment sampling locations 

(SGl 1-15 to SGll-17) and five sediment sampling locations (SGl1-11 to SGll-14, and SG 11 -36) were 

located in ODD No. 2 and No. 3, respectiveIy. Sample locations SG11-18 to SG11-23 are located in 

Calleguas Creek and Revolon Slough. Sample locations SGll-28, SG11-30 to SGll-35 are located in 

small drainage channels throughout Site 11. Sample locations SG11-24 to SGll-26 are located in the 

eastern arm of the lagoon to assess the presence of contamination. Four sampling locations (SG11-39, 

SG11-47, SG11-51, and SG11-55) were located in the main channels of the lagoon. Sample locations 

SG11-46, SGll-48, SG11-53, and SG11-57 were positioned equidistant from the channel station and 

the bank of the lagoon. Two sampling locations (SGll-44 and SGll-45) were established in creek 

channels on the marsh south of the western arm of the lagoon, and three sampling locations (SGll-58, 

SG11-59, and SG11-60) were on the marsh east of the central basin. Table 12-8 surnrnariks sediment 

sampling locations and analyses. 

Sediment samples were collected to determine if surface water runoff and groundwater fiom the IandfiIl 

are transporting contaminants originating from the landfill to the marsh creek channel. Eight sediment 

samples were collected at two locations in the area of Site 1 (SG1-2 and SG1-3). Samples fiom location 

SG1-2 were collected in the tidal marsh area east of Site 1, an area that may receive contaminants from 

L surface water runoff and groundwater discharge from the landfill. The marsh creek channel, location of 

sample location SG1-3, may also be an important surface water transport pathway. This sample was 

collected just east of the southern bum and fill area and the solid waste fill area. 

Sediment samples were collected to determine if surface water runoff carries contaminants from the 

surface of Site 2 to Mugu Lagoon and the marsh adjacent to the site. Eight sediment samples were 

collected at two locations in the area of Site 2 (SG2-1 and SG2-4). Samples from location SG2-1 were 

collected at the head of the two marsh creeks between Sites 1 and 2. Sample location SG2-4 was located 

midway along the marsh creek channel on the eastern edge of Site 2. 

Sediment samples originally associated with Site 4 and not removed during the Site 4 removal action 

were moved to Site 11 and included SG4-4, SG4-7, SG4-12, SG4-14, SG4-15, SG4-20, and SG4-21. 

SG4-4 is located in Drainage Ditch No. 6. SG4-7 is located upstream of Site 4. SG4-15 was located in 

a tri'butary to Drainage Ditch No. 6. SG4-12 and SG4-14 are in the salt marsh. SG4-20 and SG4-21 
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are located to the south of Site 4. Similarly, sediment samples originally associated with Site 5 were 

moved to Site 11 and included samples SG5-4 and SG5-10. 

12.4.2 Lagoon Core Sampling 

Lagoon cores were collected to provide a historical record of contamination in Mugu Lagoon and to 

support evaluation of dredging as a potential remedial option. Two deep cores (LC1 1-1 and LC1 1-2) 

were taken in the central basin of Mugu Lagoon. Sampling locations are presented in Figure 12-2a. 

Lagoon core LC1 1-1 was taken in the area dredged in 1961, in the southern part of the central basin. 

Lagoon core LC1 1-2 was taken in the area dredged in 1952, in the northern portion of the central 

basin. Samples were collected at the surface, 1.3 feet, 2.3 feet, 4.5 feet, and 6.8 feet at LC1 1-1; and 

at the surface, 0.9 foot, and 1.4 feet at LCll-2. These eight sediment samples were analyzed for 

pesticides and PCBs, inorganic chemicals, phenols, and geotechnical parameters, as presented in Table 

12-8. 

12.4.3 Surface Water Sampling 

Surface water samples were collected to evaluate the presence of contaminants in Site 11 and to 

evaluate pottntial off-base sources that may release contaminants to ODD No. 2 and ODD No. 3. 

Surface water samples were collected from 46 locations throughout Site 11 as shown in Figure 12-2a. 

No surface water samples were collected at SW11-31 because no water was present. Also, no surface 

water samples were collectedat sampling location SWll-49 because sample SW11-8 was collected in 

the same vicinity. The surface water samples were collected from a depth of 0 to 12 inches below 

water surface at the same locations as the sediment and benthos sampling activities. Thus, the surface 

water sampling locations were similar to those described above for sediment sampling. Table 12-9 

summarizes surface water sampling locations and analyses. 

12.4.4 Hydrological and Hydrographic Data Collection 

Hydrological and hydrographic data were collected, in accordance with the final draft EA work plan 

(PRC and others 1993) and EA Phase 1 FSP (PRC and others 1994), to characterize hydrological and 

estuarine processes that may influence the transport and accumulation of contaminants entering Mugu 
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