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APPENDIX A
Lab Methods and Water Quality Results
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' QUALITY ASSURANCE LABORATORY
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121
l (619) 552-1636
l . CAMP PENDLETON
NATURAL REBSQURCES OFSICE
' ATTN: HARRY KULU
MARINE CORPS BASE BLDG. 2276
CAMP PENDLETON, CA 92055-5010
' DATE OF REPORT SEPTEMBER 12, 1991
DATE RECEIVED SEPTEMBER 3, 1991
l DATE OF SAMPLE SEPTEMBER 3, 1991
DATE COMPLETED SEPTEMBER 11, 1991
ANALYZED BY KL MF NC PL HC
SAMPLE TYPE 1 LIQUID
PROJECT NAME LOS PULGAS LAKE
I ANALYSES RESULTS "
' _ LOS NUMBER: 13122-91
ANALYSIS MPTHOD UNITS SAMPLE ID: P168
BOD STD $210-B MG/L, 10
CHLORINE RESIDUAL STD 4500-G MG/L <0,1
MBAS STD 5540-C MG/L 0.07
FORMALDEHYDE MOD 3M 4-A MG/L 0.64
I COPPER 6010 - MG/L <0.,007
COLIFORM STD 9221-B MPN/100ML >1, 600
l FECAL STD 9221-C MPN/100ML, 240
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6-20-94

U.S. FISH AND WILDLIFE SERVICE

ANALYSES RESULTS

SAMPLE TYPE - POND WATER

ANALYSES RESULTS

LOG NUMBER: 9845-9406 9846-9406

PREP/ANALYSIS SAMPLE ID: PULGAS L. PULGAS L.
ANALYSIS METHOD UNITS #1TOP #1BOTTOM
TOTAL ALKALINITY STD 2320-B MG/L 265 254
BICARBONATE STD 2320-B MG/L 265 254
BOD STD 5210-B MGI/L 13.5 14.0
CcoD STD 5220-D MGIL 16.0 185
ORTHO-PHOSPHATE-P STD 4500-E MGIL <0.10 0.28
TOTAL PHOSPHATE-P  STD 4500-P:E  MGIL = . = <0.10 2.52
TDS STD 2540-C MGL - . 694 343
TOTAL NITROGEN CALC* MGIL-~ - <10 4.1
AMMONIA-N STD 4500-C MG/L . <0.10 0.34
NITRATE-N EPA 300 MGL - 047 0.67
NITRITE-N EPA 300 MG/L. - <0.5 <0.5
TKN STD 4500-B:C MGIL . <1.0 3.4
CHLORIDE EPA 300 MG/L - 139 137
SULFATE EPA 300 MG/L 130 125
HARDNESS 3020/2340-B MG/L 365 421
SILICON 3020/6010 MG/L | 2.70 451

DATE EXTRACTED:

DATE ANALYZED:

BOD, HARDNESS, SILICON

ORTHO-PHOSPHATE-P, NITRATE-N, ‘CHLORIDE
COD, HARDNESS, SILICON

TOTAL PHOSPHATE-P, TDS, AMMONIA-N
TOTAL ALKALINITY, BICARBONATE, BOD, TKN
TOTAL NITROGEN

* . CALCULATION BASED UPON RESULTS OF NITRATE-N, NITRITE-N, AND TKN

PET

S

LABORATORY DIRECTORY

PS/dmc

QUALITY ASSURANCE____
LABORATORY




©6-20-94

U.S. FISH AND WILDLIFE SERVICE

ANALYSES RESULTS

SAMPLE TYPE - POND WATER

ANALYSES RESULTS

LABORATORY

LOG NUMBER: 9847-9406 9848-9406
PREP/ANALYSIS SAMPLE ID: PULGAS L. PULGAS L.

ANALYSIS METHOD UNITS #2 TOP #2 BOTTOM
TOTAL ALKALINITY STD 2320-B MGI/L 258 263
BICARBONATE STD 2320-B MGI/L 2586 263
BOD STD 5210-B MG/L <3.0 3.0
coD STD 5220-D MGI/L 15.0 14.0
ORTHO-PHOSPHATE-P STD 4500-E MGI/L - <0.10 <0.10
TOTAL PHOSPHATE-P STD 4500-B.E MG/L <0.10 <0.10
TDS STD 2540-C MG/IL 675 681
TOTAL NITROGEN CALC* MG/L- - <1.0 <1.0
AMMONIA-N STD 4500-C MG/L <0.10 <0.10
NITRATE-N EPA 300 MGI/L 0.46 0.52
NITRITE-N EPA 300 MGI/L <0.5 <0.5
TKN - 8TD 4500-B:C MGI/L <1.0 <1.0
CHLORIDE EPA 300 MGI/L 147 145
SULFATE EPA 300 MGI/L 129 137
HARDNESS 3020/2340-B MG/L 328 343
SILICON 3020/6010 MG/L 2.41 2.56
DATE EXTRACTED" 6-10-94 - BOD, HARDNESS, SILICON
DATE ANALYZED: 6-10-94 - ORTHO-PHOSPHATE-P, NITRATE-N, CHLORIDE

6-13-94 - COD, HARDNESS, SILICON

6-14-94 - TOTAL PHOSPHATE-P, TDS, AMMONIA-N

6-15-94 - TOTAL ALKALINITY, BICARBONATE, BOD, TKN

6-17-94 - TOTAL NITROGEN
* CALCU UPON RESULTS OF NITRATE-N, NITRITE-N, AND TKN
PETER T.L. SHEN
LABORATORY DIRECTORY
PS/dmc

QUALITY ASSURANCE
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APPENDIX B
Lab Methods and Contaminant Results




Environmental Engineering Laboratory
3538 Hancock Street
San Diego, CA 92110
(619) 298-6131

QUALITY ASSURANCE LAR
6605 NANCY RIDGE DR.
SAN DIEGO , CA

82121 4
For i lebelso |
rc)/'/"“*' 6’176
Comment : ATTN: MICHELE NICOL (POND WATER)
Sampled : 06/09/94 00:00 M

Received : 06/09/94 04:35 PM

| lAdditional Test

‘854—9406 / 11:38

l I

l l

I l
940607768 || {CH20 ~ ND mg/L 1 - 1 -—-
——————————— o T e
5855 / 11:30 : ; | |
940607769 |1  'CH20/ ND mg/L | -—= | ==
__________ ++____;:____________ﬁ___+__“—______ﬁ___-_____~_+_____+______*Hv____*_
Detection Limit: 0.15

ND = None Detected

J&lt%///;/lﬁv'éﬁ 06/10/94

Reported by’ Date
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SAN DIEGO, CALIFORNIA 92121

Quality Assurance Laboratory
6605 NANCY RIDGE DRIVE

(619) 552-3636

U.S. FISH & WILDLIFE SERVICE
ATTN: JERRY BERG

1125 16TH ST., ROOM 209
ARCATA, CA 95521

DATE OF REPORT

DATE SAMPLE RECEIVED
SAMPLING DATE
ANALYZED BY

SAMPLE TYPE

PROJECT NAME

'ANALYSES RESULTS

7-27-94
7-19-94
7-19-94

SC HC

POND WATER

PULGAS LAKE JULY 1994

ANALYSIS: MBAS COLIFORM COLIFORM
PREP/ANALYSIS - :
METHOD: STD 5540-C STD 9221-B  §TD 9221-C
LOG NUMBER SAMPLE ID UNITS: MGIL MPN/10OML  MPN/100ML
11892-9407 PULGAS LAKE SITE 1 TOP <0.05 23 23
11893-9407 PULGAS LAKE SITE 2 TOP 80 80
11894-9407 PULGAS LAKE SITE 3 TOP 170 <2

DATE ANALYZED: 7-19-94 - MBAS

7/19-22/94 - COLIFORM, FECAL COLIFORM

PETER T.L. SHEN
LABORATORY DIRECTOR

PS/jb

QUALITY ASSURANCE
LABORATORY
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Quality Assurance Laboratory
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121
(619) 552-3636

U.S. FISH & WILDLIFE SERVICE
ATTN: JERRY BERG

1125 16TH ST., ROOM 209
ARCATA, CA 95521

DATE OF REPORT . 7-27-94
DATE SAMPLE RECEIVED 7-21-94
SAMPLING DATE 7-21-94
ANALYZED BY SC MM
SAMPLE TYPE 3 POND WATER

PROJECT NAME ) PULGAS LAKE

ANALYSES RESULTS

ANALYSIS: CHLORINE RESIDUAL
PREP/ANALYSIS
METHOD: STD 4500-G

LOG NUMBER SAMPLE ID UNITS: MGI/L
11991-9407 P1 794T 0.11
11992-9407 P2 794T 0.11
11993-9407 P3 794T 0.12
DATE ANALYZED: 7-21-94 - CHLORINE RESIDUAL
g
C‘?/C]—j T
PETER T.L. SHEN _
LABORATORY DIRECTOR
PS/jb
QUALITY ASSURANCE.
LABORATORY




8-3-94

U.S. FISH & WILDLIFE SERVICE
TITLE 22 - METALS
SAMPLE TYPE - SEDIMENT

' ANALYSES RESULTS
LOG NUMBER: 11994-9407 11995-9407 11996-9407

' PREP/ANALYSIS SAMPLE ID: P1A-7945 P1B-7945 P2A-7945
ANALYSIS METHOD UNITS: MG/KG MG/KG MG/KG
lANTlMONY 3050/6010 - ‘ <5.00 <5.00 <5.00
ARSENIC 3050/7060 2.43 2.60 2.25
BARIUM 3050/6010 73.0 84.7 111 -
BERYLLIUM 3050/6010 0.479 0.616 0.674
CADMIUM 3050/6010 - <0.800 <0.800 <0.800
CHROMIUM 3050/6010. _ ; ; 7.23 8.03 10.8
COBALT 3050/8010 . 4.31 498 6.34
COPPER 3050/6010 - c 7.74 8.76 10.3
LEAD 30508010 - o 5.44 5.76 7.02
MERCUFY 7471 I 0.600 0.500 1.40
MOLYBDENUM  3050/6010 S <0.500 <0.500 <0.500
NICKEL 305016010 ' ' , 4.08 4.49 9.58
SELENIUM ~3050/7740 o <0.500 <0.500 <0.500
SILVER 3050/6010 = : <0.400 <0.400 <0.400
'CHALLIUM 3050/7841 . © <0.500 <0.500 <0.500

ANADIUM 3050/6010 20.0 23.1 28.7

ZINC 3050/6010 - 29.5 354 101

DATE EXTRACTED: 7-25-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM,  COBALT, COPPER, LEAD,
MERCURY, MOLYBOENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC

DATE ANALYZED: 7-26-94 - ANTIMONY, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD, MOLYBDENUM,
NICKEL, SILVER, VANADIUM, ZINC

7-27-94 - THALLIUM
7-28-84 -  ARSENIKC, SELENIUM

7-29-94 - MERCURY
!
i

ETER T.L. SHEN
_ABORATORY DIRECTOR

rS/jb
i
]

QUALITY ASSURANCE
LABORATORY




8-3-94

TITLE 22 - METALS
SAMPLE TYPE - SEDI

U.S. FISH & WILDLIFE SERVICE

MENT

ANALYSES RESULTS

PETER T.L. SHEN

l PS/ib

| =

LABORATORY DIRECTOR

QUALITY ASSURANCE
LABORATORY

LOG NUMBER: 11997-9407 11998-9407 -
PREP/ANALYSIS SAMPLE ID: P3A-7945 P3B-7945

ANALYSIS METHOD UNITS: MG/KG MG/KG
ANTIMONY 3050/6010 <5.00 <5.00
ARSENIC 3050/7060 1.60 2.35
BARIUM 3050/6010 56.1 98.1
BERYLLIUM 3050/6010 0.361 0.674
CADMIUM 3050/6010 <0.800 <0.800
CHROMIUM 3050/8010 5.31 9.62

l COBALT 30506010 3.50 5.91
COPPER 3050/6010 5.34 9.44
LEAD 3050/6010 3.47 5.97
MERCURY 7471 <0.500 0.800
MOLYBDENUM 3050/6010 <0.500 <0.500
NICKEL 3050/6010 449 9.58
SELENIUM 3050/7740 <0.500 <0.500
SILVER 3050/6010 <0.400 <0.400
THALLIUM 3050/7841 <0.500 <0.500
VANADIUM 3050/6010 15.1 26.8

' ZINC 3050/6010 239 40.6
DATE EXTRACTED: 72584 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD.

' MERCURY, MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC
DATE ANALYZED: 7-26-84 - ANTIMONY, BARIUM. BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD, MOLYBDENUM,

NICKEL, SILVER, VANADIUM, ZINC
7-27-84 - THALLIUM
. 7-28-84 - ARSENIC, SELENIUM
7-29-94 - MERCURY




Quality Assurance Laboratory
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121

; (619) 552-3636

=2
U.S. FISH & WILDLIFE SERVICE
ATTN:JERRY BERG
1125 16TH STREET, RM 209
ARCATA, CA 95521
DATE OF REPORT : - -3-94
DATE SAMPLE RECEIVED 7-21-94
SAMPLING DATE ' 7-21-94
ANALYZED BY | “EA TH DW MAC MV
SAMPLE TYPE S SEDIMENT

PROJECT NAME | __ PULGAS LAKE
‘ ANALYSES RESULTS
. ANALYSIS: TPH

PREP/ANALYSIS
" METHOD:  3550/DHS *

LOG NUMBER SAMPLE ID o UNITS: MG/KG
11994-9407 P1A-7945 | <10.0
11995-9407 P1B-7945 | <10.0
11996-9407 P2A-7945 ' . S <10.0
11997-9407 P3A-7945 D <10.0
11998-9407 P3B-7945 - . <10.0

TPH - TOTAL PETROLEUM HYDROCARBONS. SAMPLES ANALYZED FOR HYDROGARBON RANGE C4 - C23.

DHS - RECOMMENDED PROCEDURE FROM LEAKING UNDERGROUND FUEL TANK FIELD MANUAL, OCTOBER 1989.
* EXTRACTABLES

DATE EXTRACTED: 7-28-84 - TPH

/__D(WE: 8-1-94 - TPH

PETER T.L. SHEN

LABORATORY DIRECTOR

PS/jb

QUALITY ASSURANCE
LABORATORY




08/103/94

U.S. FISH & WILDLIFE SERVICE
EXTRACTION METHOD: EPA 3550/3620/3660
ANALYSIS METHOD: EFA 8080

DATE EXTRACTED: 7-26-94

DATE ANALYZED: 7-27-94
ORGANOCHLORINE PESTICIDES AND PCBs
SAMPLE TYPE - SEDIMENT

DETECTION 11994-9407 11995-9407  11996.9407

LIMIT P1A-7045 P1B-7945 P2A.7945

ANALYSIS UG/KG UG/KG UG/KG UG/KG
4.4'-DDD 05 ND ND ND
4.4'-DDE 05 ND ND ND
44'-DDT 0.4 ND ND ND
ALDRIN 0.2 ND ND ND
ALPHA-BHG 0.6 ND ND ND
BETA-BHC 0.6 ND ND ND
CHLORDANE 25 ND ND ND
DELTA-BHC 0.6 . ND ND ND
DIELDRIN .03 | ND ND ND
l ENDOSULFAN | 7 03 ND ND ND
ENDOSULFAN il 0.5 | ND ND ND
ENDOSULFAN SULFATE 04 ND ND ND
l ENDRIN . 0.4 | ND ND ND
ENDRIN ALDEHYDE 05 ND ND ND
HEPTACHLOR | 02 ND ND ND
HEPTACHLOR EPOXIDE 03 ND ND ND
l LINDANE 0.3 ND ND ND
METHOXYCHLOR 25 ND ND ND
TOXAPHENE 25 ND ND ND
| lAROCLOR-1016 50 ND ND ND
| AROQOCLOR-1221 50 ND ND ND
AROCLOR-1232 50 ND ND ND
AROCLOR-1242 50 ND ND ND
AROCLOR-1248 50 ND ND ND
AROCLOR-1254 50 ND ND ND
AROCLOR-1260 50 ND ND ND

ND = NONE DETECTED
SECOND COLUMN VERIFICATION PERFORMED.

PETER T.L. SHEN
LABORATORY DIRECTOR

PS/jb

QUALITY ASSURANCE
LABORATORY




08/03/04

U.S. FISH & WILDUFE SERVICE
EXTRACTION METHOD: EPA 3550/3620/3680
ANALYSIS METHOD: EPA 8080

' DATE EXTRACTED: 7-26-94
DATE ANALYZED: 7-27-94
ORGANOCHLORINE PESTICIDES AND PCBs

l SAMPLE TYPE - SEDIMENT

DETECTION 11997-9407 11998-9407
LIMIT _ P3A-7945 P3B-7945
l ANALYSIS UG/KG UGKG UGKG
4,4 -DDD 05 ND ND
l 44 -DDE 05 ND ND
44 -DDT 04 ND ND
ALDRIN 02 ND ND
ALPHA-BHC 0.6 ND ND
BETA-BHC _ 0.6 ND ND
CHLORDANE 25 ND ND
DELTA-BHC 06 ND ND
DIELDRIN ) .03 o . ND ND
ENDOSULFAN | 0.3 _ ND ND
ENDOSULFAN Il 05 - ND ND
ENDOSULFAN SULFATE 0.4 : ND ND
ENDRIN 04 ND _ ND
ENDRIN ALDEHYDE 0.5 ND ND
HEPTACHLOR 02 ND ND
l HEPTACHLOR EPOXIDE 03 ND ND
LINDANE _ 03 - ND ND
METHOXYCHLOR 25 ND ND
TOXAPHENE 25 ND ND
' AROCLOR-1016 50 - . ND ND
AROCLOR-1221 50 ND ND
AROCLOR-1232 50 ND ND
' ARQCLOR-1242 50 ND ND
AROCLOR-1248 50 ND ND
AROCLOR-1254 50 ND ND
. AROCLOR-1260 50 ND ND

ND = NONE DETECTED |
SECOND COLUMN VERIFICATION PERFORMED.

PETER T.L. SHEN
LABORATORY DIRECTOR

PS/b

QUALITY ASSURANCE

LABORATORY
’




QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

August 3, 1994
U.8. FISK AND WILDLIFE SBERVICE
LOG #11994-9407 THROUGH 11998-9407

DATE EXTRACTED: :
JULY 25, 1994~ ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CAUMIUM,
CHROMIUM, COBALT, COPPER, LEAD, MERCURY,

MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM,
VANADIUM, ZINC
ANALYSES PREP/ANALYSIS LCS SPIKE DUPLICATE
METHOD $ RECOVERY $RECOVERY RPD
METALS ANALYSIS (TITTLE 22 - TTLC)
ANTIMONY 3050/6010 93% 100% 0%
ARSENIC 3050/7060 88% 71% 25%
BARIUM 3050/6010 95% 100% 1%
BERYLLIUM 3050/6010 98% 104% 1%
CADMIUM 3050/6010 94% 104% <1%
CHROMIUM 3050/6010 96% 102% <1%
COBALT 3050/6010 96% 103% 1%
COPPER 3050/6010 97% 102% <1%
LEAD 3050/6010 94% 1101% <1%
MERCURY 7471 88% 100% 0%
MOLYBDENUM 3050/6010 96% 102% 1%
NICKEL 3050/6010 95% 104% 2%
SELENIUM 3050/7740 97% 74% 3%
STLVER 3050/6010 94% 102% 1%
THALLIUM 3050/7841 84% 84% 1%
VANADIUM 3050/6010 96% 102% 1%
ZINC 3050/6010 100% 103% 2%
P MJ
RYCAAI SRNNT AN
REBECCA L. RUSH

QA/QC SPECIALIST

QUALITY CONTROL TERMINGLOQY

LCS - LABORATORY CONTROL STANDARD. REFPORTED AS % RECOVERY OF AN MNDEPFENDENT STANDARD CARRIED THROUGH ALL SAMPLE PREPARATION
PROCEDURES TO VERIFY METHOD PERFORMANCE. ACCEPTABLE RANGE IS BASED ON HIBTORICAL LABORATORY CONTROL DATA AND EPA REQUIREMENTS.
ANY QUT-OF-CONTROL OC DATA I8 CLEARLY WDICATED.

SJEIKE - ENVIRONMENTAL SAMPLE IS MATAIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIED INTO SAMPLE IS
CALCULATED. REPORTED AS % RECOVERY.ACCEPTABLE RANGE FOR “NORMAL MATRIX SAMPLE" I8 BASED OR HEETORICAL LABORATORY CONTROL DATA.
ANY DUT-OF-CONTROL QC DATA 18 CLEARLY INONCATED.

SURRDGATES -COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOLNDS. SURROGATES ARE SPIKED WTO ENVIRONMENTAL SAMPFLES AND % RECOVERY

OF CONCENTRATION SPIKED 1S CALCULATED AND REPORTED ACCEPIABLE RANGE VARIES DEPENOING ON SAMPLE MATRIX AND ANALYAIS METHOD ANY
T GF CONTRD| DATA 18 &1 FAG + i p 1o




QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

August 3, 1994

U.8. FISK AMD WILDLIFE BERVICE
LOG #11994-9407 THROUGH 11998-9407

DATE RXTRACTED:
JULY 28, 1994- TPH

ANALYSES PREP/ANALYSIS LCS SPIKE DUPLICATE
METHOD $RECOVERY $RECOVERY RPD -
TPH 3550 /DHS 920% 85% 0%

~—

;D
RN </ uu[\

REBECCA L. RUSH
QA/QC SPECIALIST

QUALITY CONTROL TERMIMOLOQY

LG - LABORATORY CONTROL STANDARD. REPORTED A3 % RECOVERY OF AN MDEPENDENT STANDARD CARRIED THIROUGM ALL SAMPLE PREPARATION
FROCEDURES TO VERKF Y METHOD PERFORMANCE ACCEPTABLE RANGE IS BASED OM HISTORICAL LABORATORY CONTROL DATA AND EPA REQUIREMENTS.
ANY QUT-OF-CONTROL QC DATA I8 CLEARLY RHHCATED.
APIKE - ENVIRONMENTAL SAMPLE 1§ MATRIX SPIED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED MTO BSAMPLE 15
CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR "NORMAL MATRIX BAMPLE™ |8 BASED ON HSTORICAL LABORATORY CONTROL DATA.
ANY OUT-OF-CONTROL QC DATA W CLEARLY INOICATED.

-COMPOUNDS REPRESERTATIVE OF AGROUP OF COMPOUKDS. SURROGATES ARE SPIKED INTO ENVIROWMENTAL SAMPLES AMD % RECOVERY

OF COMCENTRATION SPINED I CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPE NDING ON SAMPLE MATRIY AND ANALYSIS METHOD. ANY
QUT-OF-COMTRO. DATA 15 "I FAR Y NDI0LTE(D.




QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

August 3, 1994
U.8. TISK AMD WILDLIFYE SERVICE
LOG #11994-9407 THROUGH 11998-9407

DATE EXTRACTED: JULY 26, 1994
DATE ANALYZED: JULY 27, 1994
EXTRACTION METHOD: 3550/3620/3660
ANALYSIS METHOD: 8080

NETHOD BLANK
NO TARGET ANALYTES WERE DETECTED IN THE METHOD BLANK.
!

LABORATORY CONTROL SAMPLE

COMPOUNDS . . % RECOVERY
gamma-BHC 91%
Heptachlor 89%
Aldrin 90%
Dieldrin 96%
Endrin 99%
4,4-DDT 94%

S8PIKE DATA

COMPOUND ' SPIKE DUPLICATE

% RECOVERY RPD

gamma-BHC 35% 3%
Heptachlor 51% 19%
Aldrin 55% 4%
Dieldrin 69% 8%
Endrin 78% 9%
4 ,4-DDT 85% 9%

{ ”)u)A\
X R

[J\ .‘_,,\'l
REBECCA L. RUSH
QA/QC SPECIALIST

QUALITY CONTROL TERMINOLOGY

LCE - LABORATORY CONTROL STANDARD. REPORTED AS % RECOVERY OF AN INDEPENDENT STANDARD CARRIED THROUGH ALL SAMPLE PREPARATION
PROCEQURES TO VERN Y METHOD PERFORMANCE. ACCEPTABLE RANGE |3 BASED ON HETORICAL LABORATORY COMTROL DATA AND EPA REQUIREMENTS.
ANY QUTOF-CONTROL QC DATA 18 CLEARLY INDICATED.

APIKE - ENVIRONMENTAL SAMPLE 18 MATRIN SPIKED WITH METHOOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS
CALCULATED. REFOATED AS % RECOVERY. ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLE" IS BASED ON HISTORICAL LABORATORY COMTROL DATA.
ANY DUT-OF CONTROL QC DATA i CLEARLY INDICATED. .

SURROGATES -COMPOUNDS REPRESENTATIVE OF AGROUP OF COMPOUNDS. SURROGATES ARE SPIKED MTO ENVIRONMENTAL SAMPLES AND % RECOVERY

OF CONCENTRATION $PIKED B CALCULATED AND REPORTED, ACCEM ABLE RANCE VARIES DEPENDING ON SAMPLE MATRIX AND AMALYSIE METHGD, ANY
QUT-OFCONTENL DATA 15 1 FAR Y INWCATED




l 10-3-94

U.S. FISH & WILDLIFE SERVICE
' TITLE 22 - METALS
SAMPLE TYPE - FISH FILLET

I ANALYSES RESULTS
i LOG NUMBER: 15423.9400  15424-9409
PREP/ANALYSIS SAMPLE ID- PFB1FRL PEB2FR
J Anavsis METHOD UNITS: MGIKG MG/KG
ANTIMONY 3050/6010 183 <1.70
J 2rsenic 3050/7060 <0.500 <0.500°
BARIUM 30506010 <2.80 <2.80
QERYLLIUM a0s0/6010 <0.300 <0.300
§ cromium 3050/6010 | <0.200 <0.300
CHROMIUM osos010 <0.300 <0.300
COBALT 3050/6010 . o <1.20 <1.20
l COPPER 30506010 - <0.900 <0.900
LEAD 3050/6010 - <2.00 <2.00
MERCURY 7871 . 0.900 0.600
§ voLveoenum  sososoto - <0.900 <0.900
NICKEL 3050/6010 <1.20 <120
SELENIUM 305077740 <0.500 <0.500
SILVER 3050/6010 0.230 <0.200
THALLIUM 3050/7841 <0.500 <0.500
VANADIUM 3050/6010 <1.70 <1.70
ZINC 3050/6010 474 5.74
| DATE EXTRACTED: 9-27-84 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT. COPPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC
9-29-84 - MERCURY
' DATE ANALYZED: 9-28-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,

MOLYBDENUM, NICKEL, SELENIUM, SILVER, VANADIUM, ZINC
9-29-94 - MERCURY, THALLIUM

1
[ ;:;

l PETER T.L. SHEN
LABORATORY DIRECTOR

I PS/jb

_  QUALITYASSURANCE
l LABORATORY




PETER T.L. SHEN

|' 10-3-94
U.S. FISH & WILDLIFE SERVICE
l TITLE 22 - METALS
SAMPLE TYPE - FISH FILLET
' ANALYSES RESULTS
l LOG NUMBER: 15425-9409 15426-9409
PREP/ANALYSIS SAMPLE ID: PFCR1FRL PFCR2FRL
. ANALYSIS METHOD UNITS: MG/KG MG/KG
ANTIMONY 3050/6010 2.03 <170
' ARSENIC 3050/7060 <0.500 <0.500
BARIUM 3050/6010. - . . . <2.80 <2.80
BERYLLIUM 3050/6010° - .. . <0.300 <0.300
I CADMIUM 3050/6010 - | <0.300 <0.300
CHROMIUM 3050/6010 | _- <0.300 <0.300
COBALT 3050/6010 . . ' <1.20 <1.20
l COPPER 3050/6010 _- <0.900 <0.900
LEAD 3050/6010 o <2.00 <2.00
MERCURY 7471 - | 0.750 0.850
' MOLYBDENUM 3050/6010 ) <0.900 <0.900
NICKEL 3050/6010 <1.20 <1.20
l SELENIUM 3050/7740 .~ <0.500 <0.500
SILVER 3050/6010. | 0.218 0.834
THALLIUM 3050/7841 <0.500 <0.500
' VANADIUM 3050/6010 <1.70 <1.70
ZINC 3050/6010 5.57 6.34
l DATE EXTRACTED: 9-27-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC
9-29-84 - MERCURY .
l DATE ANALYZED: 9-28-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER, VANADIUM, ZINC
§-29-94 - MERCURY, THALLIUM
| ™
R A

LABORATORY DIRECTOR

PS/ib

QUALITY ASSURANCE
LABORATORY



lDATE ANALYZED:
l//ﬂ_‘_ ﬁ

'DETER T.L. SHEN

10-3-94

U.S. FISH & WILDLIFE SERVICE
TITLE 22 - METALS
SAMPLE TYPE - FISH FILLET

ANALYSES RESULTS

'DATE EXTRACTED:

LOG NUMBER: 15427-9409 15428-9409

PREP/ANALYSIS SAMPLE ID: PFCT1FR PFB3FR

'ANALYSIS METHOD UNITS: MG/KG MG/KG
ANTIMONY 3050/6010 <1.70 <170
lARSENIC 3050/7060 <0.500 <0.500
BARIUM 3050/6010 | <2.80 <2.80
BERYLLIUM 3050/6010 . | <0.300 <0.300
CADMIUM 3050/6010 <0.300 <0.300
CHROMIUM 3050/6010 <0.300 <0.300
COBALT 3050/6010 . <1.20 <1.20
COPPER 3050/6010 - - <0.900 <0.900
LEAD 3050/6010 <2.00 <2.00
MERCURY 7471 ' <0.500 0.900
MOLYBDENUM 3050/6010 <0.900 <0.900
NICKEL 3050/6010 <1.20 <1.20
SELENIUM 305017740 <0.500 <0.500
SILVER 3050/6010 0.713 0.435
THALLIUM 3050/7841 <0.500 <0.500
VANADIUM 3050/6010 <1.70 <1.70
ZINC 3050/6010 5.81 4.67

9-27-94 -  ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT. COPPER, LEAD.
MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM. VANADIUM, ZINC
§-29-94 - MERCURY

9-28-94 -  ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER, VANADIUM, ZINC
9-29-94 - MERCURY, THALLIUM

LABORATORY DIRECTOR

IDS/jb
|
|

QUALITY ASSURANCE
LABORATONY




l 10-3-94

U.S. FISH & WILDLIFE SERVICE

TITLE 22 - METALS

SAMPLE TYPE - FISH FILLET

ANALYSES RESULTS

LOG NUMBER: 15429-9409
PREP/ANALYSIS SAMPLE ID: PFBR1FRL
. ANALYSIS METHOD UNITS: MGI/KG
ANTIMONY 3050/6010 270
ARSENIC 3050/7060 <0.500
BARIUM 3050/6010 <2.80
BERYLLIUM 3050/6010 * <0.300
l CADMIUM 3050/6010 <0.300
CHROMIUM 3050/6010 0.308
COBALT 3050/6010 <1.20
COPPER 3050/6010 <0.900
LEAD 3050/6010 <2.00
MERCURY 7471 <0.500
MOLYBDENUM 3050/6010 <0.900
NICKEL 3050/6010 <1.20
SELENIUM 3050/7740 <0.500
SILVER 3050/6010 0.242
THALLIUM 3050/7841 <0.500
VANADIUM 3050/6010 <1.70
ZINC 3050/6010 7.62

' DATE EXTRACTED: 9-27-94 -
9-29-94 -
l DATE ANALYZED: 9-28-94 -

9-29-94 -

ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,

MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC
MERCURY

ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,

MOLYBDENUM, NICKEL, SELENIUM, SILVER, VANADIUM, ZINC
MERCURY, THALLIUM

.
.
’

Brerer 1L sHen

LABORATORY DIRECTOR

. PS/b

QUALITY ASSURANCE
LABORATORY
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QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

October 3, 1994

U.8. FISH & WILDLIFE BERVICE
LOG #15423-9409 THROUGH 15429-9409

DATE EXTRACTED:

SEPTEMBER 27, 1994- ANTIMONY, ARSENIC, BARIUM, BERYLLIUM,

CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,

MOLYBDENUM, NICKEL, SELENIUM, SILVER,

THALLIUM, VANADIUM, ZINC
SEPTEMBER 29, 1994- MERCURY
TITLE 22 METALS ANALYSIS

PREP/ANALYSIS LCS SPIKE DUPLICATE
ANALYSES METHOD % RECOVERY % RECOVERY RPD
ANTIMONY 3050/6010 95% 89% 1%
ARSENIC 3050/7060 -103% 20% 2%
BARIUM 3050/6010 96% 96% 1%
BERYLLIUM 3050/6010 101% 102% 2%
CADMIUM 3050/6010 92% 88% <1%
CHROMIUM 3050/6010 98% 97% 1%
COBALT 3050/6010 97% 94% <1%
COPPER 3050/6010 96% 96% <1%
LEAD 3050/6010 91% B7% 0%
MERCURY 7471 98% 93% 0%
MOLYBDENUM 3050/6010 98% 95% 2%
NICKEL 3050/6010 95% 93% 1%
SELENIUM 3050/7740 99% 95% 4%
SILVER 3050/6010 88% 75% 6%
THALLIUM 3050/7841 98% 93% 2%
VANADIUM 3050/6010 99% 97% <1%
ZINC 3050/6010 93% 90% <1%

N . f.. I ;
{{7 “‘u\k /Nu o~

VALEE%V SHEN
QA/QC ANALYST

QUALITY CONTROL TERMINOLOGY

LCS - LABORATORY CONTROL 3TANDARD. REFORTED AS % RECOVERY OF AN INDEPENDENT STANDARD CARRIED THROUGH ALL SAMPLE PREPARATION
PROCEDURES TO VERIFY METHOD PERFORMANCE_ ACCEPTABLE RANGE IS BASED ON HISTORICAL LABORATORY CONTROL DATA AND EPA REQUIREMENTS.
ANY OUT-OF-CONTROL QC DATA IS CLEARLY WDICATED.

SPIKE - ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED WTO SAMPLE 1S
CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLE" IS BASED ON HISTORICAL LABORATORY CONTROL DATA.
ANY OUT-OF-CONTROL QC DATA IS CLEARLY INDICATED.

SURRQGATES -COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONCENTRATION SPIKED IS CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING ON SAMPLE MATRIX AND ANALYSIS METHOD. ANY
OUT-OF-CONTROL DATA IS5 CLEARLY INDICATED.




l 10-3-94

U.S. FISH & WILDLIFE SERVICE

TITLE 22 - METALS

SAMPLE TYPE - WHOLE FISH

ANALYSES RESULTS

LOG NUMBER: 15430-9409 15431-9400 °

PREP/ANALYSIS SAMPLE ID: PFB1W35S PFBEW2S &
I ANALYSIS METHOD UNITS: MG/KG MG/KG
ANTIMONY 3050/6010 7.15 4.89
ARSENIC 3050/7060 <0.500 <0.500
BARIUM 3050/6010 © <2.80 <2.80
BERYLLIUM 3050/6010 <0.300 <0.300
CADMIUM 3050/6010 <0.300 <0.300
CHROMIUM 3050/6010 0.610 0.376
COBALT 3050/6010 <1.20 <1.20
l COPPER 3050/6010 2.02 <0.900
LEAD 3050/6010 <2.00 <2.00
MERCURY 7471 ' <0.500 <0.500
MOLYBDENUM ~  3050/6010 <0.900 <0.900
NICKEL 3050/6010 <1.20 <1.20
SELENIUM 3050/7740 <0.500 <0.500
SILVER 3050/6010 0.435 0.447
THALLIUM 3050/7841 <0.500 <0.500
VANADIUM 3050/6010 <1.70 <1.70
ZINC 3050/6010 23.3 20.0
'DATE EXTRACTED: 9-27-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER, THALLIUM, VANADIUM, ZINC
9-26-94 - MERCURY
lDATE ANALYZED: 9-28-94 - ANTIMONY, ARSENIC, BARIUM, BERYLLIUM, CADMIUM, CHROMIUM, COBALT, COPPER, LEAD,

9.29-94 -

»/’._-_-_—“H
1
[

MOLYBDENUM, NICKEL, SELENIUM, SILVER, VANADIUM, ZINC
MERCURY, THALLIUM

\K

lDETER T.L. SHEN

LABORATORY DIRECTOR

':’Sljb
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QUALITY ASSURANCE
LABORATORY




QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

October 3, 1994

U.8. FISBH & WILDLIFE BERVICE
LOG #15430-9409 THROUGH 15431-9409

DATE EXTRACTED:

SEPTEMBER 27, 1994- ANTIMONY, ARSENIC, BARIUM, BERYLLIUM,
CADMIUM, CHROMIUM, COBALT, COFPER, LEAD,
MOLYBDENUM, NICKEL, SELENIUM, SILVER,
THALLIUM, VANADIUM, ZINC

SEPTEMBER 29, 1994- MERCURY

TITLE 22 METALS ANALYSIS

PREP/ANALYSIS LCS SPIKE DUPLICATE
ANALYSES METHOD $ RECOVERY % RECOVERY RPD
ANTIMONY 3050/6010 95% 89% 1%
ARSENIC 3050/7060 103% 90% 2%
BARIUM 3050/6010 96% 96% 1%
BERYLLIUM 3050/6010 101% 102% 2%
CADMTIUM 3050/6010 92% 88% <1%
CHROMIUM 3050/6010 98% 97% 1%
COBALT 3050/6010 97% 94% <1%
COPPER 3050/6010 96% 96% <1%
LEAD 3050/6010 91% 87% 0%
MERCURY 7471 98% 93% 0%
MOLYBDENUM 3050/6010 98% 95% 2%
NICKEL 3050/6010 95% $3% 1%
SELENTUM 3050/7740 99% 95% 4%
SILVER 3050/6010 88% 75% 6%
THALLIUM 3050/7841 98% 93% 2%
VANADIUM 3050/6010 99% 97% <1%
ZINC 3050/6010 93% 90% <1%

,/ﬁi'cxkiJ\fJ“
A A

VALERIE SHEN
QA/QC ANALYST

QUALITY CONTROL TERMINOLOGY

LGS - LABORATORY CONTROL STANDARD. REPORTED AS % RECOVERY OF AN MDEPENDENT STANDARD CARRIED THROUGH ALL SAMPLE PREPARATION
PROCEDURES TO VERIFY METHOD PERFORMANCE, ACCT PTABLE RANGE IS BASED ON HISTORICAL LABORATORY CONTROL DATA AND EPA REQUIREMENTS.
ANY QUT-OF-CONTROL QC DATA I8 CLEARLY INDICATEL.

SPIKE - ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS ANO % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS
CALCULATED. REPORTED AS % RECOVERY.ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLE™ IS BASED ON HISTORICAL LABORATORY CONTROL DATA.
ANY OUT-OF-CONTROL QC DATA IS CLEARLY INDICATED.

SURROGATES - COMPOUNDS REPRESENTATIVE OF AGROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONCENTRATION SPIKED 18 CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING ON SAMPLE MATRIX AND ANALYSIS METHOD. ANY
QUT-OF.CONTROL DATA IS CLEARLY INDICATED,
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Chapter 3

ADMINISTRATIVE AND COMPARATIVE CRITERIA

hthis report, as in previous annual reports, the terms “selected criteria” or “criteria” are used to refer to the
wheria against which a particular metal or organic chemical is being compared. As more than one criteria
apply to any one metal or organic compound, a hierarchy was established. The intent of the hierarchy
) to compare data against the more important criteria. In general, human health-related criteria such
the FDA action levels and the *Median Intemational Standards® (MIS) are considered more important or
ieal. Following human health criteria are predator protection criteria, such as the NAS guidelines. Last
the herarchy is “elevated data levels” (EDL). The following is a description of the above mentioned

FDA Action Levels and NAS Guidelines

The U.S. Food and Drug Administration (FDA) has established maximum concentration levels for some toxic
isubstances in human foods (USFDA, 1985). The levels are based on specific assumptions of the quantities
food consumed by humans and upon the frequency of their consumption. The FDA limits are intended
protect humans from the chronic effects of toxic substances consumed in foodstuffs. The National
Academy of Sciences (NAS) has established recommended maximum concentrations of toxic substance
poncentrations in fish tissue (NAS, 1973). They were established not only to protect the organisms
‘tontaining the toxic compounds, but also to protect the species that consume these contaminated
organisms. The specific action levels and guidelines used in this report are shown in Table 3.

Median International Standards (MIS) for Trace Elements

- The Food and Agriculture Organization of the United Nations has published a survey of health protection
fi orheria used by member nations (Nauen, 1983). These criteria vary somewhat in the tissues to be analyzed

- ofthe level of protection desired, but may be compared qualitatively. Table 4 summarizes these standards
. a8 an indication of what other countries have determined to be unsafe levels of trace elements. Though the
i standards do not apply within the United States, they provide an indication of what other nations consider
. 10 be an elevated concentration of trace elements in fish tissues. Even so, the reader is reminded that most
" TSMP metal analyses are done in liver, rather than in edible portions. To date, only mercury and selenium
are routinely measured in edible portions in the TSMP. Measurements in liver should not be compared to
Median International Standards. A description of how the Median International Standards were compiled

# provided in Appendix |.

Elevated Data Levels

The “slevated data level” (EDL) was introduced in 1983 as an internal comparative measure which ranks a
gwven concentration of a particular substance with previous data from the TSMP. The EDL is cafculated by
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TABLE 3

Guidelines and Action Levels for Toxic Chemicals in Fish

(wet weight)
NAS® FDA®
Recommended Action Level
Guideline
(Whole Fish) (Edible Portion)
Chemical ug/g (ppm)  ng/g (ppb) ug/g (ppm)  ng/g (ppb)
Mercury 0.5 500 1.0 1,000
DDT (total) 1.0 1,000 5.0 5,000
PCB (total) 0.5 500 2.0" 2,000
aldrin 0.1° 100 0.3 300
dieldrin 0.1° 100 0.3 300
endrin - 0.1° 100 0.3 300
heptachior 0.1° 100 0.3 300
heptachlor epoxide 0.1° 100 0.3 300
chiordane (total) 0.1° 100 0.3 300
lindane 0.1 100 - -
hexachlorocyclo-
hexane (total) 0.1° 100 - .
endosulfan (total) 0.1° 100 - -
toxaphene 0.1 100 5.0 5,000

a  National Academy of Sciences-National Academy of Enginesring, 1973, Water Quality Criteria. 1972 (Biue Book).
U.S. Environmental Protection Agency, Ecological Research Series.

b U. S. Food and Drug Administration. 1984. Shelifish Sanitation Interpretation; Action Levels for Chemical and
Poisonous Substances, June 21, 1984, U.S5.F.D.A, Shellfish Saniation Branch, Washington, D.C.

¢ Individually or in combination. Chemicals in this group under NAS Guidelines are referred to as Chemical Group
A in this report.

d As mathyl mercury.

e A tolerance, rather than an action level, has been established for PCBs (21CFR 109, published May 29, 1984). An
action level is revoked when a regulation establishes a tolerance for the same substance and use.
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TABLE C-1.

COMPILATION OF LEGAL LIMITS FOR HAZARDOUS

METALS IN FISH AND FISHERY PRODUCTS

Metals {ppm)

Country As Cd Cr Cu (] Pb ) Se In
Australiad 1.0,1.50 0.2-5.5 10-70 0.5,1.0 §5-5.% 1.5 1.0,2.0 40-1,000
brazil 0.5¢
Canada 3.5 0.5 0.5
Chile 0.12,1.0 0.5 10 2.0 0.05,0.3 100
Denmark 0.5
Ecuador 1.0 10 1.0 5.0
Finland 5.0 1.0 2.0
France 0.5,0.7
germany 0.5 1.0 0.5
Greece 0.7 .
Hong Kong 1.4-10 2.0 1.0 0.% 6.0 1.0 -
India 1.0 10 0.5¢ 5.0 S0
Israel 0.5
Italy 0.7¢ 2.0
Japan 0.3,0.4¢
Korea 0.5
Netherlands 0.05-1.0 1.0¢ .5,2.0
New Zealand 1.0 1.0 30 0.5¢ 2.0 1.0 2.0 40
Philippines A0 0.5 0.5
Poland 4.0 10-30 .0-2.0 30-50
Spain 0.5
Sweden 1.0¢ .0-2.0
Switzerland 0.1 0.5 1.0
Thailand 2.0 20 0.5 1.0
United Kingdom 1.0 20 2.0-10 50
United States 1.0¢
U.S5.5.R. 0.2-1.0
Venezuela 0.1 0,0.1 10 0.1-0.5 2.0
Zambia 3.5-5.0 100 0.2-0.3 0.5-10 100
Range

Min imum 0.1 0 1.0 10 0.1 0.5 1.0 0.05 30

Max imum 10 5.5 1.0 100 1.0 1,000

10 1.5 2.0

8 Limit varies among states.

b Inorganic.
C Total.

References: Naven (1983); U.S. Food and Drug Administration (1982, 1984).
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SHELLFISH SANITATION

interpretation

|.____'_____—_—

SUBJECT: Action levels for Chemical and NUMBER: S.S8. 33
Poisonous Substances
PAGE: 1 of 4

MANUAL REFERENCE: Part I- Section B.3, DATE: June 21, 1984
Section C.1(a), Section C.3(b),
Section C.6(a)(l) and Section C.7(b)

ISSUE/PROBLEM

What limits have been established by the Food and Drug Administration for
pesticides, toxic metals, marine biotoxins and other deleterious substances
in shellfish?

INTERPRETATION

The Food and Drug Administration has established action levels, tolerances
and other values for poisonous or deleterious substances in seafood. Some
levels apply to fish only. Other limits apply to fish and shellfish
including molluscan shellfish. Table l presents the levels effective on the
date of issue of this interpretation. The reader is cautioned to note the
applicable footnotes following Table 1.

PUBLIC HEALTH EXPLANATION

The types of poisonous or deleterious substances which have been recovered
from shellfish include heavy metals, pesticides, petroleum products, -
polychlorinated biphenyls, and naturally occurring marine biotoxins. The
source of these contamipants may be: industrial, agricultural, mining,
splllage, sewage, dredging operationa. sludge dunpt. and naturally occurring
marine organisms.

Iz .
Food and Drug Administration

Center for Food Safety and Applied Nutrition _
Terodme CFEFlaps Chellf{ieh Sanitation Bramch, HFF=-3144 Phone: (202)
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The NSSP had at oné time considered the implementation of toxic metal
guidelines for shellfish. However, no such guidelines have been accepted as

‘a part of the program. The FDA has established action levels and tolerances

for poisonous or deleterious substances to control the levels of contaminants
in human food and animal feed, including seafood.

The action levels are established and revised according to criteria specified
in the Code of Federal Regulations, (21CFR109 and 509) and are revoked when
A regulation establishing a tolerance for the same substance and use becomes
effective. Action levels and tolerances represent limits at or above which
FDA will take legal action to remove adulterated products, including
shellfigh, from the market. Where no established action level or tolerance
exists, FDA may take legal action against the product at the minimal
detectalbe level of the contaminant. Action levels and tolerances, are
established based on the unavoidability of the poisonous or deletericus -

substance and do bot represent permissible levels of contaminatior where it .(?b\
is avoidable. . ' _ "

Table 1 lists action levels established by the FDA for poisonous or
deleterious substances in seafood. This list is current as of June 1984.
Notices will be published in the Federal Register as new action levels are
estalbished or as existing action levels are revigped or revoked. Should any
of thises FR notices affect Table 1 FDA will issue an interpretation advising
NSSP participants of this revision or additionm.
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Table 1. Action Levels, Tolerances and Other Values for
Poisonous or Deleterious Substances in Seafood®

Deleterious Substance Level Food Commodi:yb Reference

Aldrin/Dieldrin® 0.30 ppm Fish & Shellfish CPG 7120.23-A°
Chlordane ' 0.30 ppm  Pish only CPG 7120.23—C¢
DDT, DDE, TDE 5.00 ppm Fish only CPG 7120.23-D°
Endrin 0.30 ppm Fish & Shellfish CPG 7120.23-F¢
Heptachlor/ ~0.30 ppm Fish & Shellfish CBG 7120.23-E

- Heptachlor Epoxide

Kepone " 0.30 ppm Figh & Shellfish CPG 7120.23-I
0.40 ppm Crabmeat " -
Mercury® 1.00 ppm Fish & Shellfish CPG 7108.07°
Mirex : 0.10 ppm Fish only CPG 7120.23-k€
Paralytic Shellfish  80wcg/100gm  Presh,frozen & canned CPG 7108.20°
Poison ' of meat . ‘clans,mussels & oysters
Polychlorinated 2.00 ppm Fish & Shellfish 21 CFR 109.30

Biphenyls (PCB'B)f

Ptychodiscus 20 mouse units/ Shellfish APHA Lab.
brevis toxin(s) 100g meat Procedures(14)
Toxaphene 5.00 ppm Fish only CPG 7120.23-L
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Mcdian Intcrnational Standards

In 1982, the Food and Agricultural Organization (FAQ) of the United Nations conducted
a survey of standards and legal limits for metals including mercury, pesticides and other
contaminants in fishery products. This was in response to {requent inquiries from
institutions and companies active in international commerce that found it difficult

" finding such information.

The FAO survcyed nations that werc members of the FAQO as well as those who were
not. Most nations cooperated with the survey and, in certain other cases, the standards
were drawn from other sources. The FAO took all of the responses and presented them
in a report entitled "Compilation of Legal Limits for Hazardous Substances in Fish and
Fishery Products” (Naucn, 1983). Most of the limits were presented in a standard
format and in standard units of (resh or live weight. Exceptions are clearly noted.

Nearly all of the standards lor pesticides were from the United States (FDA standards).
However, with the exception of mercury, the United States has no standards [or trace
metals in fishery products. It is this very lack of standards that makes interpretation
of some of the TSM findings difficult.

Table E-1 summarizes the standards and guidelines for metals from the FAO report.
The table notes whether the standards are for freshwater fish, marine fish, shellfish, or
a combination of these. When more than one standard was listed by the FAO report,
those values closest to a standard for "fresh weight, edible portion” were chosen.
Exceptions are clearly noted in the table. Standards for each element are arranged in

ascending order. The country of origin and the approximate date of adoption arc also
noted.

As can be seen in the Table E-1, some of the standards are not truly for edible portion,
fresh weight. For example, some standards refer to canned products, or protcin. In the
case of India, the standards arc on a dry weight basis. If the Indian standards were

stated in fresh weight terms, they would be approximately one (ifth or onc sixth of the
stated standard.

Table E-1 has many striking fcatures. Onc feature is that most of the standards are
surprisingly similar. Another feature is the large number of countries that have
standards for metals. Also, although many of these countrics are less developed nations,

the standards adopted by these nations do not differ (rom those of the more developed
nations.

The standards were not summarized for mercury because there is a USFDA standard of
1.0 ppm for methyl mercury in the edible portions of fish and shellfish. This was,
incidentally, the highest limit set by any nation in the FAO study. The great majority
of nations have sct a mercury standard of 0.5 ppm.

Median International Standards presented in Table E-2 were calculated from the
standards listed in Table E-1. The median standard was chosen for use for several
reasons. The median is less influenced than the mean by outliers in the data. Also,
direct comparisons of standards for fresh versus canned versus dry can be misleading.
By using median standards these mislcading comparisons can be more casily avoided. In
most cases, the Mcdian International Standard is actually a standard sct by one or more
nations rather than an avcrage value not actually set by any country.
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TABLE E-1

International Standards for Trace Elements in Fish and Molluscs

Approximate
Freshwater Marine Molluscs/ Date of
Element Standard Fish Fish Shellfish Country Adoption
Antimony 1.0 ppm x x x Hong Kong 10838
1.0 ppm x x x New Zealand 1971
1.5 ppm x x x Australia 1082
Arsenic 0.1 ppm x x x Venesuela -
1.0 ppm x x x Chile -
1.0 ppm d q x India -
1.0 ppm x x x New Zealand 1971
1.0 ppm e e e United Kingdom 1969
1.4 ppm x Hong Kong 1983
1.5 ppm x x x Australia 1082
1.5 ppm c ¢ c Thailand 1982
3.5 ppm P p Canads 1976
5.0 ppm x x x Finland 1980
5.0 ppm x x x Zambia 1976
Cadmium 0.08 ppm x x Netharlands -
0.1 ppm c [ 3 Switserland 1082
0.1 ppm r x Venesguesla -
0.2 ppm x x Australia 1982
0.3 ppm r T Finland -
0.5 ppm x W. Germany 1979
1.0 ppm x Netherlands -
1.0 ppm x x New Zealand 1971
2.0 ppm x Australia 1982
2.0 ppm x x x Hong Kong 1988
Chromium 10 ppm x x x Hong Kong 1983
Copper 10.0 ppm x x x Chile -
10.0 ppm d d Indis -
10.0 ppm x x Venesuela -
20.0 ppm c 3 [ Thailand 1982
20.0 ppm '3 £ ['4 United Kingdom 1956
30.0 ppm x x x Australia 1982
30.0 ppm x x x New Zealand 1971
100.0 ppm x x Zambia 1976
Fluoride 150.0 ppm P P Canada 1979
Fluorine 10.0 ppm x x New Zealand 1871
25.0 ppm x x Zambis 1976

p - in protein

¢ - except where natural levels are higher

¢ - in metal containers

g - recommended guideline

d - dry weight basis

r - revised limit (proposed)
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TABLE E-1 (continued)

International Standards for Trace Elements in Fish and Molluscs

Approximate
Freahwater Marine Mollusea/ Date of
Element Standard Fish Fish Shellfish Country Adoption
Lead 0.5 ppm P P Canada 1979
0.5 ppm x W. Germany 1079
0.5 ppm x x Netherlands -
1.0 ppm x x x Sweden 1979
1.0 ppm e c 3 Switserland 1982
1.0 ppm c c ‘e Thailand 1982
2.0 ppm x x Australia 1982
2.0 ppm x x x Chile 1082
2.0 ppm x Finland 1980
2.0 ppm x Italy 1978
2.0 ppm x Netherlande -
2.0 ppm x x New Zesland -
2.0 ppm 1 1 Sweden 1979
2.0 ppm x x United Kingdom 1980
2.0 ppm x x Venesuela -
2.5 ppm x Australia 1982
5.0 ppm d d Indis -
6.0 ppm x x x Hong Kong 1083
10.0 ppm x x Zambia 1976
Mercury International Standards for Mercury range from 0.1 ppm to 1.0 ppm.
Twenty-eight countries have established standards for Mercury.
The U. S. Food and Drug Administration has set an action level of
1.0 ppm in the edible portion of fish and molluscs. The median
international standard is 0.5 ppm.
Selenium 0.3 ppm x x x Chile 1982
2.0 ppm x x Australia 1982
2.0 ppm x x New Zealand 1971
Tin 50.0 ppm x x Australia 1982
100.0 ppm x x Venetuela -
150.0 ppm c 3 c Finland 1979
150.0 ppm x x New Zeaaland 1977
230.0 ppm x x x Hong Kong 1088
260.0 ppm d d India -
250.0 ppm x x Thailand 1982
260.0 ppm g.c g.c & United Kingdom 1973
Zinc 40.0 ppm x x x Australia 1082
40.0 ppm x x New Zealand 1971
50.0 ppm 4 d India -
50.0 ppm g g United Kingdom 19538
100.0 ppm x x x Ckile 1982
100.0 ppm x x Zumbia 1976

P - in protein

¢ - except where natural levels are higher
¢ - In metal containers

1 - in liver

g - recommended guideline
d - dry weight basis
T - revised limit (proposed)
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TABLE E-2

Median International Standards for Tracc Elements
in Freshwater Fish and Marine Shellfish 2
(ppm, wet weight)

Number of Countries

Element Fish Shellfish Range with Standards
Antimony 1.0 1.0 1.0 to 1.5 3
Arsenic 1.5 1.4 0.1 to 5.0 11
Cadmium 03 1.0 0.05 to 2.0 10
Chromium 1.0 1.0 1.0 1
Copper 20.0 20.0 10 to 100 8
Fluoride 150.0 - 150.0 1
Fluorine 17.5 - 10 to 25 2
Lead 20 20 0.5 to 10.0 19
Mercury 0.5 0.5 0.1 to 1.0 28
Selenium 20 0.3 0.3 to 2.0 3
Tin 150.0 190.0 50 to 250 8
Zinc 45.0 70.0 40 to 100 6

a Based on: Nauen, C. C., Compilation of Legal Limits for Hasardous Substances in Fish and Fishery
Products, Food and Agriculture Organigation of the United Nations, 1983.
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The median was calculated as follows. All standards or guidelines (with the exception

of the Indian standards which are based on dry wecight) were considered to be
more-or-less equivalent. For the purposes of calculating the median, the Indian
standards were divided by five. The median was calculated as the middle value of all of
the standards, (e.g., the fourth of seven values arranged in ascending order). In a few
cases the number of standards was even. In this event, the two mid-values were
averaged (most were not different). None of the adjusted dry-weight standards from
India ended up as a median or as part of a mid-value pair.

For obvious reasons, the Median International Standards can only be used to provide a
general idea of what other nations have chosen to use as a standard. The range of all
values is listed in Table E-2 as a reminder of this. However, with the lack of American
standards, Median International Standards can provide a guidepost for those responsible
for interpreting trace metal findings in fish and shellfish tissue.
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NATURAL RESOURCES OFFICE
Marine Corps Base
Camp Pendleton, California 92055
11015
BF5/5GB/sgd
13 Jun 84

From: Director
To: Fishermen

Subj: CAMP PENDLETON FISHING REGULATIONS

1. The following information is provided to help you have an enjoyable fishing
experience. Please read it carefully. This sheet provides only a brief summary of Camp
Pendleton regulations. IT IS YOUR RESPONSIBILITY TO KNOW THE CURRENT
CALIFORNIA DEPARTMENT OF FISH AND GAME FISHING REGULATIONS AS WELL AS
PARAGRAPH 6105 OF BASE ORDER P5000.2F.

2,  Personnel Authorized Fishing Privileges

a. Active duty military stationed on Camp Pendleton, Naval Weapons Station,
Fallbrook, and Camp Pendleton Mountain Warfare Training Center, Bridgeport.

b. Retired military personnel.

c. Dependents of active duty and retired military. Dependents under 12 years of
age must be accompanied by an adult.

d. Bona fide house guests of active duty or retired military who are NOT house
guests for the purpose of fishing.

e. Civilian employees at Camp Pendleton, Naval Weapons Station, Fallbrook, or
Camp Pendleton Mountain Warfare Training Center, Bridgeport.

f. Youth Groups. Permission must be obtained from the Director, Natural
Resources QOffice.

g- Members of the general public are authorized surf-fishing privileges within an
annual quota.

MEMBERS OF THE GENERAL PUBLIC ARE NOT ALLOWED FRESHWATER FISHING
PRIVILEGES ON CAMP PENDLETON.

3. Licenses. All persons 16 years of age and older shall have in their immediate

possession a current California Department of Fish and Game fishing license AND a Camp
Pendleton fishing permit.

4. Check-out. All persons must call the Duty Warden, 725-3360, prior to going fishing
to insure that the area is open. You need not cal] if you wish to fish in Lake O'Neill.
Checking in from fishing is not required.

5.  Available Areas.

a. Freshwater inland fishing is authorized ONLY at the following locations:




-

Lake O'Neill

Pulgas Lake

Case Springs, Pond No. 1

Witman Pond also called Case Springs No. 2 or "Little Case"

Ysidora Basin Infiltration Ponds

Santa Margarita Rive

Santa Margarita Slough : This area is CLOSED to fishing 1 April-1 September)

Las Flores Slough-from the 1I-5 bridge west to the ocean. Fishing is
NOT allowed in Las Flores Marsh.

Broodmare Pond commonly called "Horse Lake" (GC 705820)

Pilgrim Creek Pond :GC 715820)

With the exception of Lake O'Nell, all freshwater lakes are located within training areas.
The availability of these areas is based on military training requirements.

b.  Surf-fishing, clamming and diving for fish mollusks and crusteceans is available
in the following areas:

(1) The beach area extending from the southern boundary of San Onofre State
Beach to the northern bank of the Santa Margarita River. This is open to military and
civilian personnel.

(2) The waterfront extending from the Santa Margarita River on the north to
the northern groin of the Del Mar Boat Basin, excluding the recreation beach. This is open
only to military personnel, their dependents and bona fide house guests.

(3) Fishing from the northern jetty is permitted during daylight hours only.
(4) Clamming is also permitted for military personnel on San Onofre Beach.
(5)  PLEASE PAY PARTICULAR ATTENTION TO THE FOLLOWING:
(@) Access to the northern beaches is authorized only through the Aliso or
Las Flores underpasses and the Stuart Mesa overpass. Parking will be authorized in posted
parking areas only. Operation of private motor vehicles is prohibited westerly of
Interstate 5 except en route to and from approved camping or parking areas. Foot traffic

will be limited to the valley and the beach frontage only. No civilian vehicles or civilian
foot traffic will be allowed on the bluff areas.

(b) Swimming or surfing is prohibited in the surf-fishing area. This,

however, does not apply to licensed fishermen using underwater breathing apparatus who
must display prope: flags and buoy.

6. Fishing hours
a. Freshwater - one hour before sunrise to one hour after sunset.
b.  Saltwate: - Fin fish - may be taken anytime day or night.

- Marine invertebrates (clams, crabs, shrimp, lobster, etc.). Check
CDFG regulations.

If an area is not being used for military training or closed for other reasons, it is available
for fishing.

7.  Method of Take

a. Freshwater - Hook and line ONLY. One closely attended rod and line, or one
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hand line. Other methods are allowed for frogs and crayfish. Persons interested in taking

bullfrogs and/or crayfish should consult California Fish and Game regulations on legal
methods of take.

b. Saltwater - Consult CDFG regulations.

8. Species/Seasons

a. Freshwater

Species Open-Season Limit Minirmmum Length
Black bass Al] year 5 None

(includes large
and small mouth

bass)

Trout All year 3 None
Crappie, Sunfish All year None None
(includes Blueg:ll)

Catfish All year 20 None
Bulihéad All year None None
Bullfrog 1 July - 30 Nov 12 None
Crayfish All year None None

b. Saltwater. The variety of fin fish and marine invertebrates (clams, crab, shrimp,
lobster etc.) available off Camp Pendleton are too numerous to list here. Anglers should

consult current CDFG regulations for information on season length, limit, minimum
length and methods of take

9.  Violations. It is illegal to do any of the following. If observed by a Game Warden,

you will be ISSUED A CITATION. Numbers in parenthesis refer to Title 1%, California
Administrative Code.

Fishing without a valid Californja fishing license in your immediate possession (700.0),

Refusal to show fishing licenses, fishing equipment or fish on demand. Fish and Game
Code, Sec 2012

Freshwater fishing with more than one pole in the water (2.05).

Fishing with methods other than hook and line (1.14).

Having or attempting to take over the daily bag and possession limit (1.17).
Freshwater fishing at night (3.00).

Use of lights to take fin fish (2.15).

-,

PAUL L. V. CAMPO
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I [. Introduction

Fishermen have known for years that bass,
crappie and panfish are usually found near cover
such as submerged logs, trees, brush, rock out-
croppings, boathouses, and docks. Fishery biol-
ogists have been able to imitate natural cover for
fish by creating artificial cover, commonly
referred to as artificial reefs. Artificial reefs have
been used to improve fishing success in lakes,
ponds and reservoirs for over 50 years.

Reefs are a valuable management tool, espe-
cially in ‘'older reservoirs, where natural cover
(trees and shrubs), that was submerged when
the impoundment was flooded, deteriorates.
Cover contributes to healthy fish communities by
providing substrate for food organisms, safety

from predators and. in some cases, spawning
habitat. Many of you who are veteran anglers in
the bass and panfish haunts may more closely
identify with the term “structure,” instead of
“cover.” In this pocket manual the term “cover”
will be used synonymously with “structure ”

The purpose of this manual is to present
proven methods for building freshwater artificial
reefs. The manua!l is intended to illustrate: types
of materials for reef construction, the cost of reef
construction, and methads to construct reef habi-
tat. The manual is intended for use by fishery
resource managers, and by angling groups and
civic associations interested in undertaking prop-
erly designed and constructed freshwater artifi-
cial-reef projects.

e pioe
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li. Project Planning

Itis vital that any reef project follow a carefully
thought-out plan of action The materials present-
ed in this manual enabie reef sponsors to devel-
op a specific plan of action to follow in a reef
deployment project. While a plan does not
ensure success, it can provide a rational deci-
sion-making process from project conception to
actual reef deployment. Listed below are sug-
gestions for planning a reef project:

® Determine the objective of the reef project.
What species and age classes are to be target-
ed” Do these species respond to structure? is
the reef intended for dock, shore, boat or dis-
abled fishermen? Is the reef really needed?

® Contact personnel with the state natural
resource agencies and/or Federal agency in
charge of artificial-reef development. Permits
may be required for the reef. Your state natural
resource agency is also a valuable source of reef
development information and should be a coop-
erator in the project.

® |t is important that communication lines be
opened tc as many fishermen as possible to get
their input and volunteer labor into the project.

® Organize a group of dedicated volunteers
who are willing to set time aside to work on the
project.

® Determine how much fishing pressure the
reef will receive. This information is invaluable for
determining the need, size and location of the
reef. '

® Determine what resources are available to
undertake the project: financial, manpower,
transportation, materials. It is strongly advised
that before any individual, civic organization, or
fishing club begins an artificial reef project that
the appropriate state/federal natural resource
agency and/or department of fisheries be con-
tacted. They will often be of great help in
undertaking reef projects and in many instances
may be willing project participants.

® Take necessary safety precautions. An inte-
gral part of any artificial reef project is safety. All
individuals involved in reef material fabrication
and deployment should be equipped with appro-
priate safety equipment, such as a personal
flotation device (when on a boat or barge), safety

eyeglasses or shield, heavy duty gloves and any
other equipment required to prevent injury. Also,
reef materials should always be deployed by at
least two able-bodied persons; never work alone.

. Proper Placement of a Reef

Proper placement of the artificial reef is as
important as selecting a good material and
design. Simply put, the reef must be located
where cover is lacking, where it will be utilized by

e
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the targeted species of fish and where it will be
accessible to fishermen. In some cases, place-
ment may help in segregating various water
users (i.e. skiers, anglers) and reduce confiicts.

A. Bottorm Type

The reef location site should have a firm sub-
strate such as sand, stone, or clay. Soft bottoms,
characterized by silt and mud, are not recom-
mended for reef placement as heavier reef mate-
rials may eventually subside and disappear. A
long stick can be used as a probe to test the bot-
tom; or better yet a diver can be used to test bot-
tom hardness. If there is a dive club in your area,
inquire if they would like to volunteer and partici-
pate in the project. It is very important that artifi-
cial reefs are not placed directly on productive
bottom habitat such as natural shoals or existing
submerged trees or brush.

B. Clearance

Reef placement must not pose a hazard to
boat and skier traffic. Reefs should be located
out of boating lanes and at a sufficient depth to
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ailow for safe boat passage. The agency or indi-
vidual with regulatory authority over the body of
water must be contacted to determine permit
requirements. This may be a state, federal, or pri-
vate entity. In navigable waters, reefs should be
clearly marked with permanent buoys as
required by the U.S. Coast Guard. Some states
may also have requirements for permits or buoys.
For these reasons it is imperative to check with
your appropriate state or federal natural resource
agency before placement of reef material in pub-
lic waters.

C. Permits

IN SOME BODIES OF WATER A PERMIT MAY
BE REQUIRED FROM STATE OR FEDERAL
AGENCIES TO CONSTRUCT AN ARTIFICIAL
REEF. PLEASE CONTACT YOUR STATE NATU-
RAL RESOURCE AGENCY AND INCLUDE THEM
IN THE INITIAL PLANNING PROCESS.

D. Depth of Reef Placement

Fish are found at different water depths
depending on the season of the year and corre-
sponding water temperature. Seasonal water
temperature changes and water level fluctuations
can make the optimal depth of reef placement
difficult because the reef may only be inhabited
by fish part of the year. A reef placed in shallow
water (less than 10 feet) will be inhabited in the

FLUCTUATING RESERVOIR
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spring, but will go unused by adult game fish
throughout most of the summer and early fall. For
example, adult largemouth bass spawn in shal-
low water in the late spring (depending on lati-
tude) and move into deeper water (15-20 feet)
early in the summer and even deeper water as
water ternperatures rise through the summer.

It you have ever swam in a lake in the summer,
you may have noticed that at some depth there is
a sudden drop in water temperature. In the late
spring through early fall many lakes and reser-
voirs have a warmer upper layer and colder
iower layer. The portion of the water column
dividing the warmer upper waters and the cooler
lower waters is referred to as the thermocline.
The concept of the thermocline is important
because warm-water fish such as bass, crappie
and bluegill preter the warmer waters of the
upper layer above the thermocline. The colder
waters lying below the thermocline often suffer
from declining oxygen levels as the season pro-
gresses and becomes less hospitable to most
fish species. If a reef is placed below the thermo-
cline in the colder lower layer, it may go unused.
This is especially important for species such as
crappie, which are found near the thermocline
throughout the summer.

There are several methods you can use to
properly place artificial reef materials where they
will be inhabited by fish throughout most of the
warmer months;

® Generally, do not place a reef deeper than
30 feet or shallower than 10 feet. There are cir-
cumstances where reefs may be placed in water
shallower than 10 feet to provide fishing opportu-
nities for bank fishermen. Aiso some reservoirs,
especially in the western states, have widely fluc-
tuating water levels. Be sure to contact your
appropriate state/federal natural resource agen-
cy to help you determine the proper depth of
placement.

® Find out the depth where fish are caught
throughout the year; this can be achieved by
asking local fishermen, and will be easy if you
are a member of a fishing club.

® |f possible, the reef units should be placed
on a gradient line going from shallow to deeper
water. The deepest portion of the reef should be
slightly deeper than the late summer depth of the
thermocline. The placement of the reef structure
in rows will ensure that as water temperatures
warm (and in reservoirs where water levels
decline) and fish move, reef materials will contin-
ue to be inhabited.

® Consult with your state fishery biologist.




Most states have regional and/or local offices
where many of these questions can be
answered.

V. Gonstruction Techniques

Productive artificial reef habitats must display
several general physical properties:

® Provide maximum structural complexity to
provide hiding places and attachment surfaces
for food organisms (periphyton).

e Have sufficient weight for stability so that the
reef stays as placed.

® Be made of non-toxic materials that do not
deteriorate In a short period of time.

® Be placed so as to optimize public aware-
ness and use.

The number of fish attractors installed in a
given water body should not be too large nor
should they be placed in habitat where cover is
already abundant. Discuss the concept of over-
harvest potential in the target populations with
your state fisheries biologist. Some fisheries
experts feel the installations of fish attractors in
some instances may accentuate overharvest
problems by increasing angling success.

Researchers have found that the installation of
several smaller reefs are preferable to one large
unit because many small reefs provide more sur-
face area and structural diversity for food organ-
isms. Several smaller reefs also serve to spread
fishing effort over a larger area, reducing angler
conflicts.

As noted earlier, artificial reef projects in reser-
voirs can become complicated because of rising
and falling water levels. This is especially true in
western states where reservoirs are drawn down
to allow for storage of spring melt-off. At low pool,
reefs may become exposed:; posing a naviga-
tional hazard or being vuinerable to vandalism.
Certain types of reefs, such as tire modules, may
be impractical in reservoirs with fluctuating levels
because their weight and bulk make removal
very difficult. Keep in mind that innovative reef
design and construction can overcome the prob-
lem of fluctuating reservoirs.

V. Specific Materials

It is important to select a durable, productive
reef material for a successful reef project. The
following pages illustrate some better known and
successful artificial reef designs. Information is
also provided on the cost of materials (prices will
vary), as well as tips on how to construct, trans-
port and secure reef materials in their intended
locations. The reefs pictured and described have
proved to be effective if properly constructed
and placed. Diagrams are provided to assist the
reader in constructing and deploying the reef.
1. Tires

TARGET SPECIES — Catfish, largemouth
bass. panfish, walleye

MATERIALS — Used tires are easily located.
Tire stores are usually more than happy to donate
tires to a reef project. Concrete is needed as bal-
last for the tires and 1/4-inch dark-color polypropy-
lene rope is needed 1o tie the tires together.

DO NOT DRILL HOLES
IN TOP CENTER TIRE

DRILLED HOLE
FOR AIR TO ESCAPE

CEMENT CAN

CONSTRUCTION TECHNIQUES — Tire units
can be constructed in several ways. Remember
the more voluminous the unit, the more it will
weigh. As with all reefs, sufficient clearance must
be allowed so that boat traffic can proceed safe-
ly. While high-profile, more complex reefs provide
better fish habitat, keep in mind the difficulty of
construction and deployment.

To construct the nine-tire nodule pictured in
the diagram, three tires are fastened together to
form a nine-tire pyramid configuration. To assure
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stability. one No. 10 can (3-
Ib. coffee can) filled with
cement should be placed
inside each tire between
the sidewalls. It is impaor-
tant that holes be drilled in
the tires riear the top to
allow air escapement. How-
ever, holes should not be
drilled in the middie tire of
the top assembly. The trapped air in the desired
space will cause the unit to lie in the desired
position on the bottomn.

11

DEPLOYMENT AND SECURING — Tire units
require a barge or large, stable work boat for
transportation. To deploy, tire units may be
placed on plywood boards. Levers can then be
used to lift up the board and slide the unit into
the water. This should be done in a deliberate
manner 1o assure that the unit does not flip over.
Anchors are not required for this reef because of
the concrete ballast,

COSTS —

Tires: no cost

Polypropylene rope: $.04-05/foot, or strapping
material

Concrete: $4.00 per 80-pound bag

2. BRUSHPILES

TARGET SPECIES — Largemouth bass, crap-
pie. bluegill, other panfish

MATERIALS — Green trees and brush material

are long lasting and therefore preferable. Hard-
wood such as oak is also recommended. Cedar
trees have commonly been used with good
results.

CONSTRUCTION TECHNIQUES — Brushpiles
should be built to provide high-profile and struc-
tural diversity. It is important to remember that the
more complex in design the brushpile reef: the
more habitat it provides. Brushpiles need thicker
branches to ensure integrity, sturdiness and

longevity. Brushpiles made of thinner branches
have a short submerged life because of their
fragility. Probably the best technique involves the
construction of a frame made out of sturdy wood,
such as ironwood, or other hardwood such as
oak or cherry. A metal frame can also be used.
Brush can also be bundied, tied and weighted
with a concrete block.

DEPLOYMENT AND SECURING — While

. placement of brushpiles on ice has been used, it

is not recommended because it can cause the
material to disperse at ice-out. It is important to
secure the brush with use of concrete blocks.

COSsTS —

Concrete block: $.89 per block

Polypropyiene rope: $.04-.05 per foot

3. CHRISTMAS TREES

TARGET SPECIES — Largemouth bass. crap-
pie, panfish

MATERIALS — Christmas trees, although not
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particularly durable,
are plentiful during the
Christmas hoiidays at
no cost. It I1s important
to get trees that have
not been chemically.
treated with flame retar-
dant. Concrete in 5-gal-
lon containers can be
used for ballast. Dark-
color polypropylene
rope is needed to tie the trees into bundies.
Metal ping are needed to secure the trees in the
cement-filled cans. (Note: Though inexpensive,
Christmas-tree structures are not particularly
durable due to early decay.)

CONSTRUCTION TECHNIQUES — The trees
can be ballasted by drilling a 3/8-inch horizontal
hole in the bottom of a Christmas tree and forcing
a tength of 1/4-inch steel bar stock into the hole.
The tree is then placed into a 5-gallon can and
filled to three-quarters capacity with concrete,
Trees tied together in groups of three or more are
more stable than single trees. Dark-color
polypropylene rope should be used to tie the
trees together.

DEPLOYMENT AND SECURING — The trees
are ballasted by the concrete base. so further
anchoring is not required. Trees will be cumber-
some, $0 a barge or large raft is required for

deployment. Groups of trees can also be towed
out to the site. Trees should either be set on the
bottom in rows or placed in mounds.

COSTS —

Trees: Donated

Concrete: $4.00 per 80-b. bag

5-gallon can: Donated

1/4-inch rebar: $2.25 per 10 feet

4. STAKE BEDS

TARGET SPECIES — Largemouth bass, crap-
pie, panfish

MATERIALS — A lumberyard can provide the
stakes necessary to construct the beds. To weigh
down the stake bed, 40-pound cement construc-
tion blocks are needed. These can be found at a
building materials store.

CONSTRUCTION TECHNIQUES — Fifty green
sawmill stakes (4 to 7 feet long), and nine green
sawmill cak lumber (2 inch by 4 inch by 8 feet

long) are required to construct a 4-foot by 8-foot
stake bed. Twentypenny galvanized coated nails
should be used to nail the structure together. To
construct the bed, place six of the 2 by 4s six
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inches apart. paraliel to one another. The remain-
ing 2 by 4s are then naiied at right angles to the
six boards to form the base of the bed. Stakes
are then nailed into the boards 1-2 feet apart.
Concrete construction blocks should be placed
on each corner of the structure. Care should be
taken when placing the blocks on the corners so
that the bed is not damaged.

Stake beds can also be made out of PVC pip-
ing

beds can be fabricated on shore and then towed
on a pontocn boat or barge. The beds require no
anchoring because of the weight provided by the
concrete blocks. As with the tire units, if stake
beds are put on barges, they can be shoved off
by hand.

COSTS —

Oak Stakes:

2" x 4" x 8" lumber: $2.00 per piece

Nails: $.79 per Ib. (2 1/2-inch galvanized)

Concrete Blocks: $.89 per block

5. PIPING

TARGET SPECIES — Catfish, bullhead

MATERIALS — Vitrified clay PVC and corru-
gated polyethylene pipe can be purchased at
building supply stores. There are often broken
pipes or seconds that can be obtained free at
construction sites or from distributors.

CONSTRUCTION TECHNIQUES — Concrete
and vitrified clay piping can be bundled into a
pyramid shape. Plastic bundling strips may work
better than polypropylene rope. PVC and corru-
gated polyethylene piping, because of their light
weight, need to be ballasted. Pouring cement into

DEPLOYMENT AND SECURING — Stake .

CONSTRUCTION OF PYRAMID UNIT

CEMENT
CEMENT PLUG

PLUG

PVC PIPE

one end of each ©

pipe accomplishes
two functions. It
provides needed
ballast as well as

providing a shaded —1— PVCPIPE
hiding area pre-

ferred by catfish.

Ballast can also be

provided by filling CEMENT
the bottom middie PLUG

pipe wholly or par-
tially with cement.

DEPLOYMENT AND SECURING — Use of a
barge or pontoon boat allows for fewer trips to
and from the shore. However, recreational fishing
boats can be used to ferry the pipes to the site.
Since there is sufficient weight with the vitrified
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clay pipes and the ballasted PVC and corrugat-
ed polypropyiene pipe. no additional anchoring
IS required.

COSTS —

Vitrified clay pipe: $4.96 per 100 feet (6-inch
diameter)

PVC Pipe: $4.29 per 10 feet (1-inch diameter)

Corrugated polyethylene pipe: $2.16 per 20
feet (6-inch diameter)

Strapping/binding material: Inquire locally

6. CONCRETE Block/Rubble/Rock

TARGET SPECIES — Rockpile reefs attract a
variety of species including catfish, bass, pan-
fish, and walleye. Rock reefs also serve as
spawning substrate for smallmouth bass, large-
mouth bass, walleye and catfish.

MATERIALS — Broken concrete blocks can be
obtained at building supply stores or at construc-
tion sites. Building rubble can also be obtained
at a low cost, but it is important that the rubble
material be free of any piping, asphalt or other
toxic or hazardous substances. Quarry rock can
also be used, however, this option is expensive
and requires heavy equipment for transportation
and deployment.

CONSTRUCTION TECHNIQUES — Piles of
rock can be placed in conjunction with cinder
blocks and brush to form a rock reef. Rock reefs
should be made of different sizes of rock to
ensure the creation of a variety of habitats. Place-
ment of several small piles of rock is preferable

to one large pile. In the large pile many of the
rocks are buried within the structure and are not
usable by the majority of the reef inhabitants.
Smaller reefs will result in more attachment sur-
faces and structural diversity for food organisms.

DEPLOYMENT AND SECURING — Because
of their weight, rock reefs are more cumbersome
and may require a barge and heavy equipment
to transport. Repeated trips to a reef site can be
made by pleasure boats with cinder block. How-
ever, keep in mind that the blocks may cause
boat damage. A diver can be very helpful in
stacking the blocks into a mound once they have
been placed on the bottom. In northern states,
rock can be placed on winter ice at the reef site.
Upon ice-out, the rock wili fall through the ice. .

COSTS —

Cinder blocks: $.89 per block

Quarry rock: Price varies locally

Building rubble: Sometimes free

7. LOG CRIBS

TARGET SPECIES — Walleye, bass. panfish,
catfish

MATERIALS — Green oak is highly recom-
mended because of its density and weight. If
green oak is used, less rock baliast will be need-
ed. Sapling poles can often be found in the
woods, where allowable. Rebar can be bought at
a building supply store.

REINFORCEMENT
BAR

LOG CRIB
PLACE BRUSH
op

PLAGE ROCKS ON !
LOG CRIB FLOORING ( 0 -
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CONSTRUCTION TECHNIQUES -~ (Note: this
is an effective but labor-intensive reef), Two 8-
foot logs & inches in diameter are placed 6 feet
apart; two more logs are laid across the ends of
the first two logs to permit an overhang of 8-12
inches. A 5/8-inch hole should be drilled in each
corner where the logs overlap. A 1/2-inch piece
of rebar is then inserted into the first log and bent
over on the bottom side. Saplings are then fas-
tened as a floor across the bottom row of logs.
These saplings will serve as a fioor for ballast
rock and brush to be added later. To complete
the structure, logs are laid crossways in “log
cabin” fashion threaded onto the rebar until the
structure reaches a height of approximately 5
feet. The logs are fastened together near the cor-
ners by the rebar which is bent over at the top
and bottom. Ballast rocks and loosely piled brush
are then placed into the interior of the crib. Sev-
eral saplings and overhanging brush should be
wired across the top of the crib to hold the interi-
or brush in place.

tf the crib is made out of dry wood, then
additional ballast will be required in the form of
rock or concrete block. The rock is placed in
the bottom of the crib; this wiil require addition-
al flooring below where the brush flooring is
located.

DEPLOYMENT AND SECURING — Cribs
must be built in place at extremely low water or
built on a log ramp or pontoon boat and slid
carefully into the water at the desired site.
Because of the weight, extra care must be
taken to place the cnb on firm, hard bottom to
avoid subsidence. In northern states, cribs can
be constructed on ice. Once ice-out occurs, the
crib will sink to the bottom.

COSTS —

Logs: Depends on availability

Rebar: $3.69 per 10 feet

8. PLASTICS

Structural diversity in various natural forms
such as brush, logs, overhanging bank vegeta-
tion and submerged or emergent aquatic plants
is highly important to adult predator fish for
ambush cover. Some quantity of this structural
diversity is also critical for protective cover for

many juvenile and forage-fish species.

Artificial structure can be purchased ready to
assemble and deploy. It can also be constructed
from available materials using a little imagination
and ingenuity. Some successful approaches cur-
rently in use are presented here for your project
consideration.

Plastic-snow fence has been used with a great
deal of success in Arizona reservoirs. Fish "Con-
dos” and "Bass Bungalows” made from it are
lightweight and easily transported and depioyed.
The numerous openings in the snow-fencing
material provide excellent escape cover for small
fish.

A. FISH “CONDQOS"

A wide variety of new and innovative plastic-
reef concepts and materials have been intro-
duced in the past 10 years. One successful reef
design, used by the U.S. Forest Service's Mesa
Ranger District in Arizona, is presented here as
an example of the new lightweight (30 to 50 Ibs.)
and durable artificial reef designs being used.

TARGET SPECIES —

Largemouth bass,
crappie, panfish

MATERIALS —
High-density polyethy-
lene snow fence,
black wire fasteners
("Zipties"), galvanized
twisted wire fence
stays, cement blocks
for ballast. A high-
denisty vacuum-form-
ed polyethylene “hat”
is required for the top.

CONSTRUCTION
TECHNIQUES — A
length of the snow-
fence material (with 1
1/2" x 2 1/2" elongated
ed holes) is formed
into a 20-inch-diame-
ter tube and held
together with “Zip-
ties.” The tube is rein-
forced with four inter-
woven galvanized

bonoo000g0
8000000800

000000800
00000000000
00000008000
Onogo0ns
ot
Omuoooo&lu
000 n




8

21

twisted wire fence stays to stiffen the tube and
support it in its vertical posttion. One 16" x 16" x
4" cement block 15 "Ziptied” into the bottom of
the upright snow-fence tube for ballast. The
"hat” is "Ziptied" to the four fence stays at the
top to cover and exclude predators from the
interior of the tube

DEPLOYMENT AND SECURING — Use of a
barge or pontoon boat allows for fewer trips to
and from the loading site. However, recreational
fishing boats can be used successfully to ferry
the "condos” to the deployment site. Since the
cement blocks provide sufficient ballast in the
condo tubes, anchoring is not required.

COSTS —

High-density polyethylene snow fence: $40-70
per 100-foot roll.

Black nylon wire fasteners (Zipties): $3.50/100
pack.

Galvanized twisted wire fence stays:
$27.00/100 bundle.

Cement blocks: $.09/each.

Polyethylene plastic hats: contact your local
plastics manufacturer. '

B. "BASS BUNGALOWS" — The “Bass Bun-
galow” is a slightly smaller diameter and slightly
shorter version of the snow-fence tube used in
the Fish Condo. It is rolled around and fastened
to three spacer or support hoops which are
nothing more than single sections cut from cor-
rugated polypropylene pipe. The roll or tube is
deployed horizontally on substrate where large-
mouth bass would be expected to spawn. It
does not require the fence stays as stiffeners
nor is it covered on either end. It does require
two 4" x 8" x 16" cement blocks fastened interi-
orly for ballast. Its primary purpose is to provide
desired escape cover for juvenile bass in the
early and vulnerable stages of their life cycle.

C. "MUSHROOM HATS" — The so-called
"Mushroom Hat" is the same polypropylene plastic
cover device used to cover the top of the Fish
Condo. In this case it is deployed separately in a
suspended but submerged configuration
anchored singularly or in multiple columns at
desired depths and locations. In its most simple
description, the desired number of "hats” are
threaded onto polypropylene rope below knots
tied at the desired
depths above the
anchor. A block of
plastic foam is thread-
ed onto the rope
immediately under the
conical hat to float
and suspend each
hat at its desired posi-
tion in the water col-
umn. Its primary pur-
pose is to serve as I
ambush cover for

POLYPROPYLENE
PLASTIC HAT

PLASTIC FOAM

i-— POLYPROPYLENE

adult predator fish ROPE
near travel lanes fre-
quented by schools of
forage fish.

ety mimiiy ey HOR
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D. "FISH N’ TREES" - Pradco of Fort Smith,
Arkansas, markets a product known commercial-
ly as Fish N' Trees. The product functions as a
subrnerged upright stalk with large leaf-like units
every few feet which protrude in a draping hori-
zontal position. These large leaf-like units pro-
vide the ambush cover that attracts and hides
predator fish as they await their prey. The Fish N’
Trees are made up of 3-foot polypropylene mod-
ular units which. when connected with fastners,
make up tall plant-like units up to 28 feet long.
Upright flotation and suspension in the water col-
umn is achieved through plastic foam

in the stalks with

some sort of anchor

device needed to
maintain the units in
place and at the
desired depths. The
plant-like units can
be deployed singu-
& larly or anchored in
multiples to PVC
frames inserted with
steel rebar for bal-
last. These multiple
units are referred to
as "Fish N’ Forests.”

These units appear

to be most effective

when deployed in

deeper water along
known migration routes of forage fish. As a
general rule, these materials are sold to private
parties only for use in private waters. If the mate-
rials are to be used in public waters, it is general-
ly required that acquisition be accomplished
through an appropriate state or federal agency.
More information can be obtained by contacting:
Plastics Research, 3601 Jenny Lind, Ft. Smith,
Arkansas, 72902, 800-422-3474.

“This does not constitute a product endorsement by the Sport
Fishing Institute or the Bass Anglers Sportsman Society.

V]. Concluding Remarks

Properly designed and constructed artificial
reefs can be an invaluable asset to any fishery
community. When planned and deployed with
the assistance of knowledgeable biologists,
these reefs can increase the available habitat for
fish to spawn, feed, and hide from predators,
thereby increasing the potential for a better fish
community as well as better fishing. However,
artificial reefs alone do not solve the entire prob-
iem of stock depletion. Anglers must continue to
follow ethical fishing standards to ensure the
conservation of their fisheries resources.

These standards include: (1) keep only the
fish needed, (2) do not pollute — properly dis-
pose of trash, (3) sharpen angling and boating
skills, {(4) observe angling and boating safety
regulations, (5) respect the rights of other
anglers and property owners, (6) pass on know!-
edge and angling skills, (7) support local conser-
vation efforts, (8) never stock fish or plants into
public water, and (9) promote the sport of
angling.

Although the instaliation of artificial reef cover
is a tool commonly used by fisheries manage-
ment agencies, certain projects can also easily
be accomplished by small, dedicated groups of
volunteers. Artificlal reef projects need not be
expensive to have profound effects. Often, vol-
unteer labor is readily available from local con-
servation groups, while local merchants may be
willing to donate some of the materials needed
for these projects. However, additional funds are
often needed to supply extra materials and to
cover additional expenses.

The FishAmerica Foundation is a fisheries
conservation organization which can supply lim-
ited funds to volunteer groups who need them.
FishAmerica was founded by members of the
sportfishing industry who realized the need for
an efficient way to help local groups enhance
their fisheries resources. Since 1983, FishAmeri-
ca has provided over $1.5 million to 245 groups
across North America that are dedicated to
improving our waterways and fisheries. The
Foundation has provided assistance to several
artificial reef programs ~ both fresh and saltwa-
ter — and is looking for more high quality proj-




APPENDIX F
Training Activities in Areas Papa One and Papa Two
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BAT FIE EX 5.56,7.62 BLNK - Battalion Firing exercisa, 5,56 & 7.62 mm machine guns, blank
ammunition

AAV TEST - Amphibious assauit vehicle test. Generally, test driving AAVs on/along beach
and on rough ground between I-5 and the ocean, AAVS are tracked vehicles,

SIM CAS MISSIONS - Simulated close air support missions. They fly helicopters or jets and
pretend to drop things from them. Conducted by the Low Altitude Air Defense group.

MCCRESS TRNG/3RD ANGLICO - Marine corps readiness evaluation system training / third
air and naval gunfire liaison company

BN FTX/240TH SUP BN - Battalion field training exercise / 240th Support Battalion
ENGINEER RECON - Engineer reconnaissance. No heavy equipment used.

LAV MANEUVER - Light armored vehicle maneuver. LAVs are wheelad vehicles.
CAMMIE NET OF VEHICLES - Camouflage netting of vehicies for concealment

RAID (5.56/7.62 BLANKS, PYRO - Pre-amphibious assault raid. 100-150 Marines land from

small boats and move inland. 5.56 and 7.62 blank ammunition, Pyrotachnic devices (smoke,
flares).

STALKING, 7.62 BLANKS - 1st Marine Regiment on foot, using blank ammunition

TEWT/BREACHING, TRENCHCLEAR - Clearing of trenches using explosives >
81 MORTAR TRNG -/mo{%mp
ppellmg'm

HRST - Helo static test. RepelimaTrom helicopters.

BN FEX - Battalion fieid exercise. Involves foot and vehicle travel.

DRAGON TRNG - Dragon training. Dragons are missiles,

KERNEL BLITZ- A large scate landing and inland operations exercise scheduled for March
1985. It will invoive foot, vehicle, and limited aircraft activity over large areas of Camp
Pendleton from the Ocean to Case Springs. Anticipate foot and vehicle traffic within the
Piedre de Lumbre drainage. Vehicles will travel on the roads; Marines throughout the area.
LAND NAV/SQD TACTICS/H&S BN - Land navigation / squadron tactics / battalion

BST TRNG - Battie skifls training (foot traffic, land navigation, weapons use). 1st Maintenance

RSOP - Reconnaisance, surveilance, & occupation of positions. They work with weapons
systems, without using blanks or ordnance.

MECH PLT ATTKS, BLANKS, SMK - Mechanized platoon attacks, blanks, smoke
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Fleld Training Exercises involve regiments (1200-2000 Marines) maneauvering on foot with
15-20 LAVs and 40-50 AAVs and numarous wheeled vehicles on roads and in open areas

Maneuver Training Exercises involve tactical deployment of companies (80 -100 Marines) with
14 LAVs and 2-4 HMMWVs (HumVees) in open areas and along roads.

Tactical Vehicles:

With Wheels: HMMWYV (High mobility muiti- wheeled vehicle)
5-Ton Trucks

LVS (Logistical vehicle system). AKA "Dragon wagon”
LAV (light armored vehicle)

With Tracks AAV (amphibious assault vehicles)
Tanks (MiAls, M60s)
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AIRSPACE MANAGEMENT DIVISION/IMPACT AREA CONTROL CENTER

BULLETIN OF SCHEDULED TRAINING FOR AREA:
SORTED BY DATE AND UNIT
Through

59
59
59
59
59
00
59
59
59
59
00
59
00
00
59
59
59
00
59
00
59
00
00
59
00
00
00
59
59
59
59
59
59
00
59
59
59
59
00
30
59
59
00
59
30
30

01/03/95

Trng Date Unit Name
RANGE/AREA: PAPA 1

01/03/95 1/5 5:00-23:
01/03/95 1ST LAR 0:00-23:
01/03/95 3/5 0:00~23:
01/03/95 AVTB 0:00-23:
01/03/95 HOBN DIV 0:00-23:
01/03/95  HQBN DIV 8:00-18:
02/03/95 1/5 0:00-23:
02/03/95 1ST LAR 0:00-23:
02/03/95 3/5 0:00-23:
02/03/95 AVTB 0:00-23:
02/03/95 HQBN DIV 0:00-10:
03/03/95 1/5 0:00-23:
03/03/95 1ST LAR 0:00-16:
03/03/95 3RD LAAD 9:00-16:
03/03/95 AVTB 0:00-23:
03/03/95 RSU 22:00-23:
03/03/95 RSU 21:00-23:
04/03/95 1/5 - 0:00-17:
04/03/95 3D ANGLICO 0:00-23:
04/03/95 RSU 10:00-13:
04/03/95 RSU 0:00-23:
05/03/95 3D ANGLICO 0:00-13:
05/03/95 RSU 0:00-22:
06/03/95 1ST CEB 12:00-23:
06/03/95 1ST LAR 8:00-24:
06/03/95  3RD LAAD 7:30-16:
06/03/95 3RD LAAD 9:00-16:
06/03/95 AVTB 6:01-23:
07/03/95  1/5 8:00-23:
07/03/95 1ST CEB 0:00-23:
07/03/95  3/5 7:00=-23:
07/03/95  3RD LAAD ©:00-23:
07/03/95 AVTB 0:00-23:
07/03/95 MSSG 15 6:00-18:
08/03/95 1/5 0:00-23:
08/03/95 1ST CEB 0:00-23:
08/03/95 3/5 0:00-23:
08/03/95 3RD LAAD 9:00-23:
08/03/95  3RD LAAD 9:00-16:
09/03/95 1/5 0:00-16:
09/03/95 1ST CEB 0:00-23:
09/03/95 1ST RETS 8§:00-23:
09/03/95 3/5% _ 0:00-17:
09/03/95 3RD LAAD 0:00-23:
09/03/95 MS5G 15 6:00-18:
10/03/95 1ST CEB 0:00-12:
10/03/95 15T RETS 8§:00-12:

00

Date: 23/02/95

MARINE CORPS BASE

CAMP PENDLETON, CA 92055-5100

PAPA 1

‘Sbc/7é<

31/03/95

Open-Close Min-Max Alt Training/Weapon System

0(BAT. FIE. EX.,5.56,7.62,BLNK, )
0 INDIVIDUAL TRAINING SKILLS

0 PATROLLING

0(§§§:EF§T )

0 PATROLLING

PATROLLING

BAT. FIE. EX.,5.56,7.62,BLNK,
INDIVIDUAL TRAINING SKILLS
PATROLLING

AAV TEST

PATROLLING
BAT. FIE. EX.,5.56,7.62,BLNK,

0 INDIV L TRAINING SKILLS
0(SIM CAS MISSIONS

0 AAV TEST
0 FIELD_TRNG

OCPCCRESS TRNG/3RD ANGLICO)

0 BAT. FIE. EX.,5.56,7.62,BLNK,

0 MCCRESS TRNG/3RD ANGLICO
BN FTX/240 P BN
0 ELD TRNG

0 MCCRESS TRNG/3RD ANGLICO
0 FIELD TRNG

1CENGINEER RECON

ogLAV MANUEVER )

0 HIKE

0 SIM CAS MISSIONS

0 AAV TEST RUN

1 AAV TRNG

1 ENGINEER RECON

0 PATROLLING

0 SIM CAS MISSIONS

0 AAV TEST RUN

0 CCAMM ET OF VEHICLES )

1 KAV TRNG

1 ENGINEER RECON

0 PATROLLING

0 SIMCAS

0 SIM CAS MISSIONS

1 AAV TRNG

1 ENGINFER RECON _¥t“\
@ RAID(5.56/7.62 BLANKS, PYROD
0 PATROLLING

0 SIMCAS

0 CAMMIE NET OF VEHICLES

1 ENGINEER RECON

0 RAID(5.56/7.62 BLANKS, PYRO)
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Trng Date

Unit Name

Open-Close Min-Max Alt Training/Weapon System

:00-16:
:00-23:
:00-12:
:01-23:
:00-23:
:00-23:
:00-23:
:00-17:
:00-23:
:00-23:
00-16:
:00-23
00-23:
:00-13:
:00-23:
:01-23:
:t00-23:
:00-23:
:00-23:
:00-23:

10/03/95
10/03/95
12/03/95
13/03/95
14/03/95
14/03/95
14/03/95
15/03/95
15/03/95
15/03/95
16/03/95
16/03/95
17/03/95
20/03/95
20/03/95
20/03/95
21/03/95
21/03/95
21/03/95
22/03/95

3RD LAAD
AVTB

1ST MAR
AVTB

1/1 H&S

1/5

AVTB

1/1 H&S

1/5

AVTB

1T ANGLICO 1
AVTB

AVTB

2/1 WPNS

3RD AAV
AVTB

1/5

3RD AAV

AVTB

1/5

QOO OONOOROROVMOINOO

00
59
00
59
59
59
59
00
59
59
00
59
59
00
59
59
59
59
59
59

0 SIMCAS

0 AAV _TEST RUN
O0(STALKING, 7/~
0 AAV TEST RUN

TEWT/ BREACHING, TRENCHCLEAE:)
%Eé%éﬁéﬁfg@:ERnc 1
0 ES *
0 TEYT EACHING, TRENCHCLEAR
181 MORTAR TRNG)] c L
0 AAV TEST RUN ¥

0
0 AAV TEST RUN

0 AAV TEST RUN

0 CONDITIONING HIKE
0

0 AEY TEST RUN
OCDRAGON TRNG

0 BN FEX

0 AAV TEST RUN

BLANKS




0 DRAGON TRNG

22/03/95  3RD AAV 0:00-18:00 0- 0 BN FEX

22/03/95  AVTB 0:00-23:59 0- 0 AAV TEST RUN

23/03/95 1/5 0:00~22:00 0- 0 DRAGON TRNG >
23/03/95  1ST RETS :00-23:59 0- 0 RAID(5.56/7.62 BLANKS, PYRO)
23/03/95  AVTRB :00-23:59 0- 0 AAV TEST RUN

23/03/95  SOI :00-23:59 0~ 0 LAV DRIVE/LAV OFF/SNCO
24/03/95  1/5 :00-23:59 0- 1 81 MORTAR TRNG 4//¥4
24/03/95  1ST RETS :00-12:00 0- 0 RAID(5.56/7.62 BLANKS, PYRO)
24/03/95  AVTB :00-23:59 0~ 0 AAV TEST RUN

24/03/95 I MEF :00~23:59 0- 0 KERNEL BLITZ

24/03/95  SOI :00-15:30 0- 0 LAV DRIVE/LAV OFF/SNCO
25/03/95  1/5 :00-23:59 0- 1 81 MORTAR TRNG

25/03/95 I MEF :01-23:59 0- OCRERNEL BLITZY ¢

26/03/95 I MEF
26/03/95  MCRD
27/03/95  1ST MAINT

100-23:59 0- 0 KER L '
:00~-23:59 0- LAND NAV/SQD TACTICS/H&S BN

:00-23:59 0= oCBST TRNG 2

MOTOR VEHICLE TRNG (SVC)
KERNEL BLITZ

:00-23:59 0-
:00-23:59 0-

30/03/95 9TH COMM

8
0
8
6
8
0
6
8
0
0
0
8
6
0
0

28/03/95  1ST MAINT 0:00~23:59 0-
0
0
8
0
0
0
9
0
6
6
30/03/95 I MEF 0
0
0
6

27/03/95 I MEF :00-23:59 0- 0 KERNEL BLITZ
27/03/95  MCRD :00-23:59 0~ 0 LAND NAV/SQD TACTICS/H&S BN
0 BST TRNG
28/03/95 I MEF 100-23:59 0- 0 KERNEL BLITZ
28/03/95  MCRD :00-23:59 0~ 0 LAND NAV/SQD TACTICS/H&S BN
28/03/95  SOI :00-15:30 0- 0 LAV DRIVE/LAV CO
29/03/95  1ST MAINT :00-23:59 0- 0 BST TRNG
29/03/95 I MEF :00-23:59 0- 0 KERNEL BLITZ
29/03/95  MCRD :00-23:59 0~ 0 LAND NAV/SQD TACTICS/H&S BN
29/03/95 SOOI :00-15:00 0- 0 LAV €O
30/03/95  1ST MAINT :00-23:59 0- 0 BST TRNG
30/03/95 1T ANGLICO 6:00-23:59 0- 0 PATROLLING
0
0
30/03/95  MCRD :01- 3:00 0- 0 COND HIKE
31/03/95  1ST MAINT :00-23:59 0- 0 BST TRNG
31/03/95 1T ANGLICO 6:00-16:30 0- 0 PATROLLING
31/03/95  9TH COMM 0:00-16:30 0- 0 MOTOR VEHICLE TRNG (SVC)

0

31/03/95 I MEF 0:00-23:59 0- KERNEL BLITZ

Range Facillity Management Support System - RFMSS Version 2.3a
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Trng Date

RANGE/AREA:

01/03/95
01/03/95
01/03/95
01/03/95
02/03/95
02/03/95
02/03/95
03/03/95
03/03/95
03/03/95
03/03/95
03/03/95
03/03/95
04/03/95
04/03/95
05/03/95
06/03/95
06/03/95
06/03/95
07/03/95
07/03/95
07/03/95
07/03/95
07/03/95
07/03/95
08/03/95
08/03/95
08/03/95
08/03/95
08/03/95
08/03/95
09/03/95
09/03/95
09/03/95
09/03/95
09/03/95
09/03/95
10/03/95
10/03/95
13/03/95
13/03/95
13/03/95
14/03/95
14/03/95
14/03/95
14/03/95
14/03/95

Date: 23/02/95
ATIRSPACE MANAGEMENT DIVISION/IMPACT AREA CONTROL CENTER
MARINE CORPS BASE
CAMP PENDLETON, CA 92055-5100

BULLETIN OF SCHEDULED TRAINING FOR AREA: PAPA 3 E_ { o7 /Du'(j s
SORTED BY DATE AND UNIT
01/03/95 Through 31/03/95

Unit Name Open-Close Min-Max Alt Training/Weapon System

1/5 5:00-23:50 0- 0 BAT. FIE.EX,5.56,7.62 SMOK,SMO
1ST LAR 0:00-23:59 0- 0 INDIVIDUAL SKILLS TRAINING
AVTB 0:00-23:59 0~ 0 AAV TEST RUN

HQBN DIV~ 8:00-18:00 0- 0 PATROLLING /
1/5 0:00-23:59 0- 0 BAT. FIE.EX,5.56,7.62 SMOK,SMO
1ST LAR 0:00~23:59 0- 0 INDIVIDUAL SKILLS TRAINING
AVTB 0:00-23:59 0- 0 AAV.TEST RUN

1/5 0:00-23:59 0~ 0 BAT. FIE.EX,5.56,7.62 SMOK,SMO
1ST LAR 0:00-16:00 0- 0 INDIVIDUAL SKILLS TRAINING

3RD LAAD  9:00~15:00 0- 0 COND HIKE

3RD LAAD  9:00-16:00 0- 0 SIMCAS

AVTB 0:00-23:59 0~ 0 AAV TEST RUN N
RSU 22:00-23:59 0- 0 FIELD TRNG 4TH LAI ~
1/5 0:00-17:00 0- 0 BAT. FIE.EX,5.56,7.62 SMOK,SMO
RSU 0:00-23:59 0- 0 FIELD TRNG 4TH LAI

RSU 0:00-15:00 0- 0 FIELD TRNG 4TH LAI

1ST LAR 8:00-24:00 0- 0 LAV MANUEVER

3RD LAAD  9:00-23:59 0- 0 SIM CAS MISSIONS

AVTB 6:00-23:59 0- 0 AAV TEST RUN ~
1/5 8:00-23:59 0- 0 AAV TRNG ~

1/5 8:00-23:59 0- 0 MECH PLT ATTKS,BLANKS, SMK

1/5 8:00-23:59 0- 0 PLATOON ATTACK

1ST DIV 6:00-23:59 0- CO I DEFENSE/TRK CO

3RD LAAD  0:00-23:59 0- 0 SIM CAS MISSIONS

AVTB 0:00-23:59 0- 0 AAV TEST RUN

1/5 0:00-23:59 0- 0 AAV TRNG A
1/5 0:00-23:59 0- 0 MECH PLT ATTKS,BLANKS, SMK

1/5 0:00-23:59 0~ 0 PLATOON ATTACK

1ST DIV 6:00-23:59 0~ 0 TACTICAT CONVOYS

3RD LAAD  9:00-23:59 G- 0 SIMCAS <+
AVTB 0:00-23:59 0- 0 AAV TEST RUN -
1/5 0:00-14:00 0- 0 MECH PLT ATTKS,BLANKS, SMK

1/5 0:00-16:30 0- 0 AAV TRNG

1/5 0:00-14:00 0- 0 PLATOON ATTACK

1ST DIV 13:00-23:59 0- 0 PATROLLING/TRK CO

3RD LAAD  0:00-23:59 0- 0 SIMCAS

AVTB 0:00-23:59 0- 0 AAV TEST RUN

3RD LAAD  0:00-16:00 0- 0 SIMCAS

AVTB 0:00-23:59 0~ 0 AAV TEST RUN

1ST MEDBN  0:01-23:59 0- 0 PATROLING/LAND NAV

3/5 7:00-23:59 0- 0 BLANKS,PATROLS/ KCO

AVTB 6:01-23:59 0- 0 AAV TEST RUN

1/1 ¢ 7:30-17:00 0~ 0 PATROLLING

1/5 6:00-23:59 0- 0 RSOP

1/5 6:00-23:59 0O- 0 81MM MORTAR TRAIN.,ORD N/A

1ST MEDBN  0:00-23:59 0- 0 PATROLING/LAND NAV

3/5 0:00-23:59 0- 0 BLANKS,PATROLS/ KCO




Trng Date Unit Name Open-Close Min-Max Alt Training/Weapon System
14/03/95 AVTB 0:00-23:59 0- 0 AAV TEST RUN

15/03/95 1/5 0:00-23:59 0- 0 81MM MORTAR TRAIN.,ORD N/A
15/03/95 1/5 0:00-23:59 0- 0 RSOP

15/03/95 3/5 0:00-23:59 0~ 0 BLANKS,PATROLS/ KCO
15/03/95 AVTE 0:00-23:59 0- 0 AAV TEST RUN

16/03/95 1/1 B 3:00-23:59 0- 0 FIELD TRNG

16/03/95 3/5 0:00-23:00 0- 0 BLANKS, PATROLS/ KCO
16/03/95 AVTB 0:00-23:59 0- 0 AAV TEST RUN

17/03/95 1/1 8:00-11:00 0- 0 RAPPELLING FR/ (2)CH-46
17/03/95 1/1 B 0:00-16:30 0- 0 FIELD TRNG

17/03/95 i1/1 B 7:00~-22:00 0- 0 SQD TACTICS(5.56,7.62 BLANK)
17/03/95 AVTB 0:00-23:59 0~ 0 AAV TEST RUN

20/03/95 2/1 WPNS 6:00-10:00 0- 0 CONDITIONING HIKE
20/03/95 3RD AAV 6:00-23:59 0- 0 BN FEX

20/03/95 AVTB 6:01-23:59 0- 0 AAV TEST RUN

21/03/95 1ST LAR 7:00-23:59 0- 0 PATROLLING

21/03/95 3RD AAV 0:00-23:59 0~ 0 BN FEX

21/03/95 AVTB 0:00-23:59 0~ 0 AAV TEST RUN

22/03/95 1/5 9:00-23:59 0- 0 FORTIFIED POSITIONS
22/03/95 1ST LAR 0:00-23:59 0= 0 PATROLLING

22/03/95 3/5 7:00-23:59 0- 0 PATROLLING KILO CO
22/03/95 3RD AAV 0:00-18:00 0- 0 BN FEX

22/03/95 AVTB 0:00-23:59 0- 0 AAV TEST RUN

23/03/95 1/5 9:00-18:00 0~ 0 FORTIFIED POSITIONS
23/03/95 1ST LAR 0:00-16:30 0- 0 PATROLLING

23/03/95 3/5 7:00-16:30 0- 0 PATROLLING KILO CO
23/03/95 AVTB 0:00-23:59 0- 0 AAV TEST RUN

24/03/95 AVTB 0:00-23:59 0- 0 AAY TEST RUN

24/03/95 I MEF 6:00-23:59 O- 0 KERNEL BLITZ

25/03/%5 I MEF 0:00-23:59 0- 0 KERNEL BLITZ

26/03/95 I MEF 0:00-23:59 0- 0 KERNEL BLITZ

26/03/95  MCRD 8:00-~23:59 0- 0 LANDNAV,SQDTAC, X1974
27/03/95 I MEF 0:00-23:59 0- 0 KERNEL BLITZ

27/03/95 MCRD 0:00-23:59 0~ 0 L.ANDNAV,SQDTAC, X1974
27/03/95 MSSG 15 6:00~-23:59 0- 0 CONVOY TRNG; BLANKS
27/03/95 SNCOA 0:01-23:59 0- 1 MK19 M203 M249
28/03/95 I MEF 0:00-23:59 0- 0 KERNEL BLIT2

28/03/95 MCRD 0:00-23:59 0- 0 LANDNAV, SQDTAC, X1974
28/03/95 MSSG 15 0:00-23:59 0- 0 CONVOY TRNG; BLANKS
28/03/9%& SNCOA 0:00-23:59 0- 1 MK19 M203 M249
29/03/95 I MEF 0:00-23:59 0~ 0 KERNEL BLITZ

29/03/9¢C MCRD 0:00-23:59 0- 0 LANDNAV,SQDTAC, X1974%
29/03/95 MSSG 15 0:00-23:59 0- 0 CONVOY TRNG; BLANKS
29/03/95 SNCOA 0:00~23:59 0- 1 MK19 M203 M249
30/03/9% 1T ANGLICO 6:00-23:59 0~ 0 PATROLLING

30/03/95 9TH COMM 6:00-23:59 0- 0 MOTOR VEHICLE TRNG (SVC)
30/03/¢95 I MEF 0:00-23:59 0- 0 KERNEL BLITZ

30/03/95 MSSG 15 0:00-23:59 0- 0 CONVOY TRNG; BLANKS
30/03/95 SNCOA 0:00-23:59 0- 1 MK19 M203 M249
31/03/95 1T ANGLICO 6:00-16:30 0- 0 PATROLLING

31/03/95 9TH COMM 0:00-16:20 0- 0 MOTOR VEHICLE TRNG (SVC)
31/03/95 I MEF 0:00-23:59 0- 0 KERNEL BLITZ

31/03/95 MS5G 15 0:00-23:59 0- 0 CONVOY TRNG; BLANKS
31/03/95 SNCOA 0:00-23:59 0- 1 MK19 M203 M249

Range Facility Management Support System — RFMSS Version 2.3a




T

Table 3-1. Description, Duration, Frequency, and Personnel of Military Training Activities
by Type Presently Occurring aboard Marine Corps Base, Camp Pendleton, September

1994, R

TRAINING ACTIVITY

TYPE

Infantry Battle skills training conducted on foot.
Operations Mobile, offensive tactics and static, defensive

tactics. Skills developed include patrolling,
land navigation, communications, and fire
and maneuver.

Communication Establish temporary bivouacs, set up

Exercises communications antennae and associated
equipment. Establish mobile
communications nodes on HMMWVs which
operate on roads and in open areas.

MCCRES Marine Corps Combat Readiness Evaluation
System. Tactical maneuvering, convoy
operations. HMMWVs moving on roads and
across open areas. Helicopter operations in
Landing Zones (LZs).

RETS Raids  Regimental Enhanced Training Section. Pre- -

NUMBER FREQ LENGTH

TROOPS
4-12

50-100

25-100

600- 700

100-150

amphibious assault training in use of’ rubbcr 3 ( 9

boats, direction of follow-on forces -
movement inland. :

CPX Command Post Exercises. Establishment of
tent camps, communications centers, security
patrolling, defensive perimeters.

MOUT Military Operations in Urban Tertain.
Conducted in the Combat Towns, which
simulate an urban environrnent.

Engineer Capabilities Exercise for Engineers using

CAPEX fork lifts, small cranes, and wheeled vehicles
to move material. Graders and bulldozers
move sand to set up logistics points.

Medical Occurs in conjunction with major training

Support exercises. Establishment of a tent camp with
field showers, electrical generators, and
medical and dental facilities for medical
support of Marines and sailors.

3-1-2

100-120
20-100

12-20

70-100

Daily

Daily

2/mo.

2/yr.

1/mo.

1/mo.

3/wk.

2/yr.

2-4/yr.

1-3 days

1-3 days

1-4 days

5 days

3 days

.25 days

1 day

3 days

3-10 days
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Mz

#
TRAINING  ACTIVITY NUMBER FREQ LENGTH
‘TYPE
| * , TROOPS
Field Training Tactical deployment of Regiments 1200-2000 2/yr. 5 days
Exercises maneuvering on foot and with 15-20 LAVs,

40-50 AAVs, and numerous wheeled vehicles
on roads and in open areas.

Maneuver Tactical deployment of Companies with 14 80-100 2/mo. 3 days
Training LAVs and 2-4 HMMW Vs in open areas and

along roads.
Mechanized Tactical deployment of Platoons or 30-100 4/wk. 3-4 days

Operations Companies with 12-22 AAVs in open areas
and along established routes.
Battalions use 50 AAVs. 500 3/yr.

TOW Training TOW Missile Systems are wire guided anti- 50 4/yr. 4 days
armor weapons. Tow Platoons, with 26
HMMWVs, fire missiles at targets moving

across rough terrain.
LAV Drivers  Road and rough terrain driving during day or 20 1/mo. 1 day
Training night. cRCs

Amphibious  Various sized uni land at beaches and move 30-70 1/mo. 2 days
Operations inland using AAVs and other assault craft
and supported by helicopters and engineering
. equipment. Trucks haul troops and supplies. 1200-2000 1/2yr 14 days

Artillery Field Various sized units establish command and 150 10/mo. 2-4 days
Exercises control, firing, and logistical support '

positions and fire howitzers into established

impact areas. Trucks haul troops, weapons,

and supplies (9 5-Tons/2 HMMWVs/6

howitzers per Battery; 35-40 5-Tons/18 600

HMMWVs/18 howitzers per Battalion). 1/mo. 3-5 days
Regimental Fire Regimental-sized artillery exercises similar to 1200-2000 4/yr. 2 days
Support those discussed above, but consisting of less
Exercises artillery firing and increased command,

control, and communications.
Motorized Movement of Troops, weapons, and supplies 100 4/mo. 3 days
Movement from point to point along established routes.
Exercises

3-1-3
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H
UMBER FREQ LENGTH

TRAINING  ACTIVITY N
TYPE
- TROOPS .
Helicopter Helicopters are based at the Marine Corps Air 2-15per 12,000 1-2 hrs.
Training Station (MCAS). Routine operations consist aircraft per
of take-offs and landings to transport troops mo.

and equipment at the MCAS and at
established LZs, seven of which are in

riparian areas.
Helicopter Helicopters simulate medical evacuation of 100 4/yr. 3 days
Medivac Troops.
Training
Sensor Reconnaissance sensors are set up and 10 1/wk. 1-2hrs.
Emplacement  retrieved, both by hand and dropped from

helicopters.
Parachute Marines drop into established Drop Zones 100 1/mo. 4-6 hrs.

Operations (DZs), conduct patrols and other infantry
operations, and often are extracted by
helicopter.
Post Following maintenance of tactical equipment, 1-20 " daily Lhr
Maintenance  including LAVs, AAVs, and trucks, road and
Service Testing rough terrain driving is done to ensure

. operability and safety.
Exercise This logistical support is conducted during 20-100 6/mo. 3-5days
Maintenance  field exercises using AAVs, 5-Ton trucks,
Support HMMWVs, and fork lifts.
NBC Defense
Maneuver
Training
EOD Activities

#’
The following discussions address specific military training actions occurring in or adjacent to

riparian areas and the biological effects associated with each activity.

Table 3-2 summarizes the riparian habitat and endangered species present in each of the Base's
military training areas. Figure 3-1 denotes areas, ranges and beaches used for training activities.

Alternative Analysis: There are no altematives to the ongoing military training aboard the Base.
The national security mission of the installation requires military training be accomplished
year-round in a wide variety of conditions. Military training has been occurring on Camp
Pendleton since 1942.

3-1-4




