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TABLE 4-1 

SUMMARY OF SITES RECOMMENDED FOR CONFIRMATION STUDIES 

Verification Characterization 
(One-Time Study) Sampling (1st Year Effort) Sampling 

CSRS 11 Soil # Water Lab Testing 11 of # of Lab Testing 
Score Samples Samples Parameters Wells Samples Parameters 

Site Site 
Number hame - 
25-1 Sanitary Landfill 23 8-10 32- 40 Groundwater conta- 

inination indicators, 
water level, water 
temperature 

25-11 North Chevalier 
Field Disposal 
Site 

22 6 28 Groundwater 
contamination 
indicators, 
silver, cad- 
mium, chromium, 
mercury, nickel, 
lead, zinc c- 

I 
w 26 12 25-17 Transformer 

Storage Area 

25-21 Sludge Disposal 22 27 
at Fuel Tank Area 

Polychlorinated 
b ipheny 1s 

Lead, oil and 
grease 

25-22 Refueler Repair Shop 20 9 
Fuel Disposal Site 

Lead, oil and 
grease 

25-27 Radium Dial Shop 
Sanitary 

Contact KASO 

25-29 Soil South of 
Building 3460 

13 5 pH, phenols 
cyanide, cadmium, 
chromium, copper, 
nickel 

‘ 



4.4.1 Sanitary Landfill (Site 1). 

Groundwater monitoring wells: Eight to ten new wells may be necessary to 
determine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency: quarterly 

Testing parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1975; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contaminant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four or five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4.4.2 North Chevalier Field Disposal Site (Site 11). 
I 

Groundwater monitoring wells: six 

Type of samples: 24 groundwater samples, 4 surface water samples, 6 
sediment samples 

Number of samples: 

Sampling frequency: : sample each of 6 wells quarterly 

approximately.34 during the first year 

Testing parameters: groundwater contamination indicators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc. 

Remarks: To verify the existence of groundwater contamination, place six 

Sample surface water in runoff toward Bayou 
wells around the perimeter of the disposal site. 
quarterly for the first year. 
Grande quarterly for the first year. 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. 
monitoring. 

Sample each groundwater well 

Sample sediments in runoff streams at 

Additional wells might be necessary for the continued 

4.4.3 Transformer Storage Yard (Site 1 7 ) .  

Groundwater monitoring wells: none recommended at this time. 
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TABLE 4-1 

SUMMARY OF SITES RECOMMENDED FOR CONFIRMATION STUDIES 

Verification Characterization 
(One-Time Study) Sampling (1st Year Effort) Sampling 

CSRS # Soil # Water Lab Testing # of # of Lab Testing 
Score 

25-1 Sanitary Landfill 23 

Samples 

25-11 North Chevalier 
Field bisposal 
Site 

22 6 

I 
W 26 12 25-17 Transformer 

Storage Area 

25-21 Sludge Disposal 22 27 
at Fuel Tank Area 

25-22 Kefueler Repair Shop 20 9 
Fuel Disposal Site 

25-27 Radium Dial Shop 
Sanitary 

25-29 Soil South of 
Building 3460 

13 5 

Samp 1 es Parameters 

28 Groundwater 
contaminat ion 
indicators, 
silver, cad- 
mium, chromium, 
mercury, nickel, 
lead, zinc 

Polychlorinated 
b i pheny 1 s 

Lead, oil and 
grease 

Lead, oil and 
grease 

Contact RASO 

pH, phenols 
cyanide, cadmium, 
chromium, copper, 

* nickel 

Wells Samples Parameters 

8-10 32-40 Groundwater conta- 
inination indicators, 
water level, water 
temperature 
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4.4.1 Sanitary Landfill (Site 1). 

Groundwater monitoring wells: Eight to ten new wells may be necessary to 
determine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency: quarterly 

Testing parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1975; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contaminant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four or five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4.4.2 North Chevalier Field Disposal Site (Site 11). 

Groundwater monitoring wells: six 

Type of samples: 24 groundwater samples, 4 surface water samples, 6 
sediment samples 

Number of samples: 

Sampling frequency: : sample each of 6 wells quarterly 

approximately.34 during the first year 

Testing parameters: groundwater contamination indicators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc. 

Remarks: To verify the existence of groundwater contamination, place six 

Sample surface water in runoff toward Bayou 
wells around the perimeter of the disposal site. 
quarterly for the first year. 
Grande quarterly for the first year. 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. Additional wells might be necessary for the continued 
monitoring. 

Sample each groundwater well 

Sample sediments in runoff streams at 

4.4.3 Transformer Storage Yard (Site 17). 

Groundwater monitoring wells: none recommended at this time. 

O C O U G 4 5  
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TABLE 4-1 

SUMMARY OF SITES RECOMMENDED FOR CONFIRMATION STUDIES 

V e r i f i c a t i o n  C h a r a c t e r i z a t i o n  
(One-Time S t u d y )  Sampl ing  (1st Yea r  E f f o r t )  Sampl ing  

CSRS 11 S o i l  # Water  Lab T e s t i n g  1) o f  P of Lab T e s t i n g  
S c o r e  Samples Samples  P a r a m e t e r s  Wells Samples  P a r a m e t e r s  

25- 1 S a n i t a r y  L a n d f i l l  2 3  

25- 11 North C h e v a l i e r  22 
F i e l d  U i s p o s a l  
S i t e  

25-17 T r a n s f o r m e r  26 12 
S t o r a g e  Area  

6 2 8  

25-21 S ludge  D i s p o s a l  22 27 
a t  F u e l  Tank Area 

25-22 K e f u e l e r  Repa i r  Shop 20 9 
F u e l  D i s p o s a l  S i t e  

25-27 Radium D i a l  Shop 
S a n i t a r y  

25-29 S o i l  Sou th  of 
B u i l d i n g  3460 

13 5 

Groundwater  
c o n  t amina  t i o n  
i n d i c a t o r s ,  
s i l v e r ,  cad-  
mium, chromium, 
mercu ry ,  n i c k e l ,  
l e a d ,  z i n c  

P o l y c h l o r i n a t e d  
b i pheny 1 s 

Lead ,  o i l  and  
g r e a s e  

Lead ,  o i l  and 
g r e a s e  

C o n t a c t  U S 0  

pH, p h e n o l s  
c y a n i d e ,  cadmium, 
chromium, c o p p e r ,  
n i c k e l  

8-10 32-40 Groundwa te r  c o n t a-  
m i n a t i o n  i n d i c a t o r s ,  
w a t e r  l e v e l ,  w a t e r  
t e m p e r a t u r e  



4.4.1 Sanitary Landfill (Site 1). 

e Groundwater monitoring wells: Eight to ten new wells may be necessary to 
deternine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency: quarterly 

Testing parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1975; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contaminant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four o r  five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4.4.2 North Chevalier Field Disposal Site (Site 11). 
* 

Groundwater monitoring wells: six 

Type of samples: 24 groundwater samples, 4 surface water samples, 6 
sediment samples 

Number of samples: 

Sampling frequency: : sample each of 6 wells quarterly 

approximately-34 during the first year 
' ,  

Testing parameters: groundwater contamination indicators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc. 

Remarks: To verify the existence of groundwater contamination, place s i x  

Sample surface water in runoff toward Bayou 
wells around the perimeter of the disposal site. 
quarterly for the first year. 
Grande quarterly for the first year. 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. 
monitoring. 

Sample each groundwater well 

Sample sediments in runoff streams at 

Additional wells might be necessary for the continued 

4.4.3 Transformer Storage Yard (Site 17 ) .  

Groundwater monitoring wells: none recommended at this time. 

4-4 



S i t e  S i t e  
Number hame 

TABLE 4-1 

SUMMARY OF SITES RECOMMENDED FOR CONFIRMATION STUDIES 

25-1 S a n i t a r y  L a n d f i l l  23  

V e r i f i c a t i o n  C h a r a c t e r i z a t i o n  
(One-Time S t u d y )  Sampl ing  ( 1 s t  Yea r  E f f o r t )  Sampl ing  

CSRS f S o i l  # Water  L a b  T e s t i n g  # of I/ of Lab T e s t i n g  
S c o r e  Samples Samples  P a r a m e t e r s  Wells Samples  P a r a m e t e r s  

e 
I 
W 25-17 

25-21 

25-22 

25-27 

25- 29  

25-11 North C h e v a l i e r  22 
F i e l d  D i s p o s a l  
S i t e  

T rans fo rmer  26 12 
S t o r a g e  Area 

6 2 8  

S ludge  D i s p o s a l  22 27 
a t  F u e l  Tank Area 

K e f u e l e r  R e p a i r  Shop 20 9 
F u e l  D i s p o s a l  S i t e  

Radium Dial Shop 
S a n i t a r y  

S o i l  South  of 
B u i l d i n g  3460 

13 5 

Groundwater  
c o n t a m i n a t i o n  
i n d i c a  t o r s  , 
s i l v e r ,  cad-  
mium, chromium, 
m e r c u r y ,  n i c k e l ,  
l e a d ,  z i n c  

P o l y c h l o r i n a t e d  
b i pheny  1s 

L e a d ,  o i l  and  
g r e a s e  

L e a d ,  o i l  and  
g r e a s e  

C o n t a c t  RASO 

pti, p h e n o l s  
c y a n i d e ,  cadmium, 
c t i  rorniurn , c o p p e r ,  

” n i c k e l  

8-10 32-40 Groundwa te r  c o n t a-  
m i n a t i o n  i n d i c a t o r s ,  
w a t e r  l e v e l ,  water 
t emper  a t u r e  

, 



4.4.1 Sanitary Landfill (Site 1). 

Groundwater monitoring wells: Eight to ten new wells may be necessary to 
determine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency: quarterly 

Te-sting parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1975; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contaminant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four or five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4.4.2 North Chevalier Field Disposal Site (Site 11). 

Groundwater monitoring wells: six 

Type of samples: 24 groundwater samples, 4 surface water samples, 6 
sediment samples 

Number of samples: 

Sampling frequency: : sample each of 6 wells quarterly 

approximately.34 during the first year 

Testing parameters: groundwater contamination indicators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc. 

Remarks: To verify the existence of groundwater contamination, place six 
wells around the perimeter of the disposal site. Sample each groundwater well 
quarterly for the first year. 
Grande quarterly for the first year. 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. Additional wells might be necessary for the continued 
monitoring. 

Sample surface water in runoff toward Bayou 
Sample sediments in runoff streams at 

4.4.3 Transformer Storage Yard (Site 17). 

Groundwater monitoring wells: none recommended at this time. 

4- 4 



S i t e  S i t e  
Number hanie 

T U L E  4- 1 

SUMMARY OF SITES RECOMMENDED FOR C O N F I R M A T I O N  STUDIES 

25-1 S a n i t a r y  L a n d f i l l  2 3  

V e r i f i c a t i o n  C h a r a c t e r i z a t i o n  
(One-Time S t u d y )  Sampl ing  (1st Year E f f o r t )  Sampl ing  

CSRS 1) S o i l  # Water  Lab T e s t i n g  # o f  # of Lab  T e s t i n g  
S c o r e  Samples  Samples  P a r a m e t e r s  Wells S a m p l e s  P a r a m e t e r s  

25-11 Nor th  C h e v a l i e r  22  6 2 8  
F i e l d  D i sposa l  
S i t e  

.P 
I 
w 25-17 

25-21 

25-22 

25-2 7 

25-29 

Trans fo rmer  2 6  12  
S t o r a g e  Area 

S l u d g e  Di sposa l  22 27  
a t  F u e l  Tank Area 

K e f u e l e r  Repai r  Shop 2 0  9 
F u e l  D i s p o s a l  S i t e  

Radium Dial Shop 
S a n i t a r y  

S o i l  South  of 
B u i l d i n g  3460 

13 5 

Groundwater  
c o n t a m i n a t i o n  
i n d i c a t o r s ,  
s i l v e r ,  cad-  
mium, chromium, 
mercu ry ,  n i c k e l ,  
l e a d ,  z i n c  

P o l y c h l o r i n a t e d  
b i pheny 1 s 

Lead,  o i l  and 
g r e a s e  

Lead ,  o i l  and 
g r e a s e  

C o n t a c t  RASO 

pli ,  p h e n o l s  
c y a n i d e ,  cadmium, 
c l i rorn ium,  c o p p e r ,  
n i c k e l  

8-10 32-40 G r o u n d w a t e r  c o n t a-  
m i n a t i o n  i n d i c a t o r s ,  
wa t e r  l e v e l ,  w a t e r  
t enip er a t u r e  



4.4.1 Sanitary Landfill (Site 1). 

Groundwater monitoring wells: Eight to ten new wells may be necessary to 
determine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency: quarterly 

Testing parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1975; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contaminant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four o r  five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4.4.2 North Chevalier Field Disposal Site (Site 11). 
8 

Groundwater monitoring wells: six 

Type of  samples: 24 groundwater samples, 4 surface water samples, 6 
sediment samples 

Number of samples: 

Sampling frequency: : sample each of 6 wells quarterly 

approximately.34 during the first year 

Testing parameters: groundwater contamination indicators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc, 

Remarks: To verify the existence of groundwater contamination, place six 
wells around the perimeter of the disposal site. 
quarterly f o r  the first year. Sample surface water in runoff toward Bayou 
Grande quarterly for the first year. 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. Additional wells might be necessary for the continued 
monitoring. 

Sample each groundwater well 

Sample sediments in runoff streams at 

4 . 4 . 3  Transformer Storage Yard (Site 17). 

Groundwater monitoring wells: none recommended at this time. 

O Q 0 0 0 4 8  
4- 4 
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Executive Summary 

This report presents the results of an Initial Assessment'Study ( I A S )  
conducted at Naval Air Station (NASI, Pensacola. The purpose of an IAS is to 
identify and assess sites posing a potential threat to human health o r  the 
environment due to contamination from past hazardous materials operations. 

Based on i n fo rma t ion  from h i s t o r i c a l  records, a e r i a l  photographs,  f i e l d  
inspections and personnel interviews, 29 potentially-contaminated sites were 
identified at NAS Pensacola. 
contamination characteristics, migration pathways, and pollutant receptors. 

Each site was evaluated with regard to 

The study concludes that, while none of the sites pose an immediate threat to 
human health or the environment, seven warrant further investigation under the 
Navy Assessment and Control of Installation Pollutants (NACIP) Program to 
assess potential long-term impacts. A Confirmation Study, involving actual 
sampling and monitoring of the seven sites, is recommended to confirm or deny 
the existence of the suspected contamination and to quantify the extent of any 
problems which may exist. The seven sites recommended for confirmation are 

(1) Sanitary Landfill (Site 1) 

( 2 )  North Chevalier Field Disposal Site (Site 11) 

( 3 )  Transformer Storage Yard (Site 1 7 )  

( 4 )  Sludge Disposal at Fuel Tank Area (Site 21) 

( 5 )  Refueler Repair Shop Fuel Disposal Site (Site 22)  

( 6 )  

(7) 

Radium Dial Shop Sanitary Sewer (Site 2 7 )  

Soil South of Building 3460 (Site 29) 

The results of the Confirmation Study will be used to evaluate the necessity 
of conducting mitigating actions or clean-up operations. 
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FOREWORD 

The Department of the Navy developed the Navy Assessment and Control of 
Installation Pollutants (NACIP) Program to identify and control 
environmental contamination from past use and disposal of hazardous 
substances at Navy and Marine Corps installations. 
part of the Department of Defense Installation Restoration Program, and is 
similar to the Environmental Protection Agency's "Superfund" Program 
authorized by the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980. 

The NACIP Program is 

In the first phase of the NACIP Program, a team of engineers and scientists 
conducts an Initial Assessment Study (IAS). The IAS team collects and 
evaluates evidence of contamination that may pose a potential threat to 
human health or the environment. The IAS includes a review of archival and 
activity records, interviews with activity personnel, and an on-site survey 
of the activity. This report documents the findings of an IAS at the Naval 
Air Station, Pensacola, Florida. 

A confirmation study, phase 11 of the NACIP Program, is recommended for ' 
seven potentially contaminated sites identified during the IAS. Southern 
Division of the Naval Facilities Engineering Command (SOUTHDIV) will assist 
NAS Pensacola in implementing the recommendations. 

Questions regarding this report should be referred to NEESA 112N at AUTOVON 
360-3351, FTS 799-3351, or commercial 805-982-3351. Questions concerning 
confirmation work or other follow-on efforts should be referred to SOUTHDIV 
114 at AUTOVON 794-5510, FTS 679-5510, or commercial 803-743-5510. 

DANIEL L. SPIEGELBERG, LCDR, qkc, USN 
Environmental Officer 

Naval Energy and Environmental Support Activity 
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CHAPTER 1. INTRODUCTION 

1.1 PURPOSE. A s  d i r e c t e d  by t h e  Chief  of  Naval O p e r a t i o n s  ( C N O ) ,  t h e  Naval 
Energy and Environmental  Suppor t  A c t i v i t y  (NEESA) c o n d u c t s  I n i t i a l  Assessment 
S t u d i e s  (IASS) t o  c o l l e c t  and e v a l u a t e  ev idence  i n d i c a t i n g  t h e  e x i s t e n c e  o f  
p o l l u t a n t s  t h a t  may have con tamina ted  a s i t e  and may pose  p o t e n t i a l  t h r e a t  t o  
human h e a l t h  o r  t o  t h e  environment .  The IAS i s  t h e  f i r s t  phase  o f  t h e  Navy 
Assessment and C o n t r o l  of I n s t a l l a t i o n  P o l l u t a n t s  (NACIP) Program, which has  
t h e  o b j e c t i v e  of i d e n t i f y i n g ,  a s s e s s i n g ,  and c o n t r o l l i n g  environmental  
c o n t a m i n a t i o n  from pas t  haza rdous  m a t e r i a l s  s t o r a g e ,  t r a n s f e r ,  p r o c e s s i n g ,  and 
d i s p o s a l  o p e r a t i o n s .  

1.2 AUTHORITY. The NACIP Program was i n i t i a t e d  by OPNAVNOTE 6240 S e r i a l  
45/733503 o f  11 September 1980 and Marine Corps Order  62830.1 o f  
30 J a n u a r y  1981. 

1.3 ON-SITE SURVEY. From 18-29 J a n u a r y  1982, t h e  o n- s i t e  su rvey  p o r t i o n  of  a n  
I n i t i a l  Assessment S tudy  w a s  performed a t  Naval A i r  S t a t i o n  (NAS) Pensaco la  b y  
a team of  s p e c i a l i s t s  from NEESA and a h y d r o g e o l o g i s t  from t h e  Army Corps o f  
E n g i n e e r s .  P r i o r  t o  pe r fo rming  t h e  o n- s i t e  s u r v e y ,  t h e  team compiled and 
e v a l u a t e d  r e c o r d s  from v a r i o u s  o f i i c e s ,  i n c l u d i n g  S o u t h e r n  D i v i s i o n  
(SOUTHDIV), Naval F a c i l i t i e s  E n g i n e e r i n g  Command, t h e  F e d e r a l  Arch ives  and 
Records  C e n t e r ,  t h e  Navy H i s t o r y  O f f i c e ,  t h e  N a t i o n a l  A r c h i v e s ,  and P u b l i c  
Works C e n t e r  P e n s a c o l a ,  t o  o b t a i n  documented e v i d e n c e  of  env i ronmenta l  
c o n t a m i n a t i o n .  During t h e  o n- s i t e  s u r v e y ,  t h e  team reviewed a c t i v i t y  r e c o r d s  
and maps, i n t e r v i e w e d  long- time employees and r e t i r e e s  o f  NAS P e n s a c o l a ,  and 
p h y s i c a l l y  i n s p e c t e d  t h e  a c t i v i t y ' s  f a c i l i t i e s  and e n v i r o n s .  Recommended 
a c t i o n s  are  summarized i n  C h a p t e r  4 of  t h i s  r e p o r t .  

1.4 SCOPE. T h i s  I& c o v e r s  t h e  f o l l o w i n g  Navy a c t i v i t i e s  and t h e i r  t e n a n c s .  

(1) Naval A i r  S t a t i o n  (NAS) Tensaco la  

( 2 )  Naval A i r  Rework F a c i l i t y  (NAVAIREWORKFAC) P e n s a c o l a  

( 3 )  Navy P u b l i c  Works C e n t e r  (1WC) Pensaco la  

O u t l y i n g  l a n d i n g  f i e l d s  are n o t  covered  i n  t h i s  IAS. 

1.5 SUBSEQUENT NACIP STUDIES. The n e x t  phase  of t h e  NACIP Program i s  t h e  
C o n f i r m a t i o n  Study.  During a c o n f i r m a t i o n  s t u d y ,  e x t e n s i v e  sampl ing and 
m o n i t o r i n g  i s  conducted t o  c o n f i r m  o r  r e f u t e  t h e  e x i s t e n c e  o f  s u s p e c t e d  
c o n t a m i n a t i o n  a t  s i t e s  i d e n t i f i e d  d u r i n g  a n  IAS.  I f  s i g n i f i c a n t  c o n t a m i n a t i o n  
ex i s t s ,  t h e  Conf i rmat ion  S tudy  recommends t h e  t y p e s  of r emedia l  a c t i o n s  t o  be 
implemented. A c o n t i r m a t i o n  s t u d y  i s  conduc ted  o n l y  i f  t h e  IAS conc ludes  t h a t  

( 1 )  S u f f i c i e n t  e v i d e n c e  e x i s t s  t o  s u s p e c t  t h a t  t h e  i n s t a l l a t i o n  has  
con tamina ted  areas,  and 
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( 2 )  The contamination presents  danger t o :  

a .  
within the i n s t a l l a t i o n  f ence l ine ,  or 

The health of  c i v i l i a n s  i n  adjoining cornunit ies  or personnel 

b. The environment wi thin  or  outs ide  t h e  i n s t a l l a t i o n .  

Further s tud ie s  are not conducted under the NACIP program i f  these c r i t e r i a  
are not m e t .  

I 



CHAPTER 2 .  SIGNIFICANT FINDINGS 

2.1 INTRODUCTION. 
during the NACIY Initial Assessment Study (IAS) at NAS Pensacola. 
findings at some sites indicate the presence of contamination. Significant 
findings at other sites reveal that no contamination exists, or that 
contamination is insignificant. Only sites in which both significant 
contamination and migration potential are suspected are recommended for 
confirmation study. Details of the findings are presented in Section 6 . 6 ,  
Disposal Operations. 

Twenty-nine disposal sites were identified and investigated 
Significant 

2.2 GENERAL FINDINGS. 

2.2.1 Migration Potential. The hydrogeology of the NAS Pensacola area is 
conducive to migration of contaminants through the soil. If contaminants 
reach the soil, the high rainfall coupled with groundwater movement could 
cause migration to an off-base location. 

2.2.2 Sensitive Marsh Areas. NAS Pensacola is surrounded by estuarine waters 
that are environmentally sensitive areas. In particular, Sherman Inlet, just 
south of Forrest Sherman Field, is considered an environmentally sensitive 
area of coastal marsh and seagrass plant comunities. 
be affected by migrating chemicals. 

These communities could 

2.2.3 Water Wells. Three water wells on the NAS Pensacola complex provide 
emergency backup potable water supply to the station. These wells can 
potentially be affected by migrating chemicals. The main source of water for 
the base, however, is a iVavy-owned well field located at the Naval Technical 
Training Center, Corry Station. The water is pumped from the Sand and Gravel 
Aquifer . 
2.2.4 Shellfishing Areas. Shellfishing areas in Pensacola Bay and Bayou 
Grande can be impacted by migration of chemicals to surface water and t o  
sediments. 

2.3 SITE-SPECIFIC FINDINGS. This section includes a 
each site investigated during the IAS. The IAS team 
investigation if the team suspected that a hazardous 
released to the environment at that site. The sites 
IAS field investigation in order of their discovery. 
investigation, some of the numbered sites were found 
hazardous material disposal sites, but were retained 
sites. The Confirmation Study Ranking System (CSRS) 

summary description of 
selected a site for 
material had been 
were numbered during the 

not to have been 
in the list of numbered 
was applied to all sites 

During the 

t o  determine which sites would continue to the confirmation phase of the NACIP 
Program. 

2.3.1 Sanitary Landfill (Site 1). The sanitary landfill was used from the 
mid-1950s until 1976. In 1975, a groundwater investigation of the landfill 
indicated leachate contamination of the shallow aquifer underlying NAS 
Pensacola. Eleven groundwater investigation wells were installed for that 
purpose. The investigation reported elevated levels of TDS, ammonia, phenol, 
and cyanide in some of the wells. Some of the wells have since deteriorated 
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and a r e  no longer  usable  f o r  l e a c h a t e  monitor ing.  N e a r l y  a l l  s o l i d  wastes  
genera ted  on the  naval  complex were disposed of here .  Evidence i n d i c a t e s  t h a t  
t h i s  s i t e  w a s  a l s o  used f o r  d i s p o s a l  of t h e  fol lowing hazardous ma te r i a l s :  

(1) I n d u s t r i a l  waste from NARF, inc lud ing  p a i n t  and p l a t i n g  wastes 

(2) Wastewaters con ta in ing  p e s t i c i d e s  from spraying  ope ra t ions  

(3) PCB-contaminated r ags  and equipment 

(4) Asbestos i n s u l a t i o n  materials 

During the  NACIP on- si te  survey ,  l e a c h a t e  w a s  observed emerging from the  
l a n d f i l l  i n t o  a dra inage  s y s t e m  which flows i n t o  ponds a t  t h e  g o l f  course  and,  
i n  t u r n ,  makes i t s  way t o  t he  Bayou Grande. 
taken dur ing  the  survey i n d i c a t e d  t h e  presence of i n d u s t r i a l  materials i n  t h e  
l eacha te .  

Analys is  of  l eacha te  samples  

2.3.2 Waterfront  Sediments ( S i t e  2). Between 1939 and 1973, sediments i n  
Pensacola  Bay, ad j acen t  t o  t he  wa te r f ron t  area of t h e  NAS i n s t a l l a t i o n ,  
rece ived  i n d u s t r i a l  wastes from storm d r a i n  o u t f a l l s .  
i n  t hese  d r a i n s  inc lude :  

Materials disposed of 

(1) P a i n t  and p a i n t  s t r i p p e r s ,  ke tones ,  and t r i c h l o r o e t h y l e n e  (TCE) 

(2) Metal p l a t i n g  s o l u t i o n s  

( 3 )  Wastewater con ta in ing  radium p a i n t  waste 

(4) Mercury from the  gauge room of  t h e  power p l a n t  (Bui ld ing  782) 

Pensacola Bay i s  a commercial f i s h i n g  and s h e l l f i s h i n g  area. 
s c reen ing  samples taken dur ing  the  NACIP on- si te  survey  i n d i c a t e  trace amounts 
of contaminants i n  t h e  sediments along the  wa te r f ron t .  
contaminat ion was not  found. 

I n i t i a l  

Radio logica l  

2.3.3 Crash C r e w  Tra in ing  Area ( S i t e  3). This  s i t e ,  on the  southwest edge of 
F o r r e s t  Sherman F i e l d ,  w a s  used f o r  f i r e- f i g h t i n g  p r a c t i c e  by s e t t i n g  f i r e s  i n  
unl ined p i t s .  
(1982). Mate r i a l s  used and d isposed  of a t  t he  s i t e  were: (1) j e t  f u e l  ( JP- 4 ,  
JP- 5);  ( 2 )  a v i a t i o n  gaso l ine  (AVGAS); (3) lube o i l .  

The s i t e  has been used  from the  l a t e  f i f t i e s  u n t i l  t he  p r e s e n t  

About 200 g a l l o n s  p e r  week of t hese  flammable materials were poured d i r e c t l y  
on the  s o i l ,  i g n i t e d ,  and then  ex t inguished  wi th  water. Some of t h e  material  
may have soaked i n t o  the  s o i l .  

2.3.4 Army Rubble Disposal  S i t e  ( S i t e  4). This  d i s p o s a l  s i t e  w a s  used i n  t h e  
e a r l y  1950s t o  d e p o s i t  rubble  from demolished Army bu i ld ings .  
hazardous materials d i s p o s a l  was discovered.  

No evidence of 

2.3.5 Borrow P i t  ( S i t e  5 ) .  I n  1976, s o i l  was removed from t h i s  a r e a  and used 
as a cap f o r  t h e  s t a t i o n  l a n d f i l l .  There i s  no evidence of d i s p o s a l  a t  t h i s  
s i t e .  
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2 . 3 . 6  F o r t  Redoubt Rubble D i s p o s a l  S i t e  ( S i t e  6 ) .  Between 1973 and 1982,  
t h i s  s i t e  w a s  used f o r  d i s p o s a l  of b u i l d i n g  r u b b l e ,  which may have c o n t a i n e d  
a s b e s t o s .  Bur ied a s b e s t o s  does  n o t  pose  a t h r e a t  t o  human h e a l t h .  No 
e v i d e n c e  of o t h e r  hazardous  m a t e r i a l s  d i s p o s a l  was d i s c o v e r e d .  

2 . 3 . 7  F i r e f i g h t i n g  School ( S i t e  7 ) .  T h i s  f a c i l i t y ,  l o c a t e d  i n  B u i l d i n g  1713, 
has  been used t o  t r a i n  f i r e f i g h t e r s  s i n c e  1940. Flammable l i q u i d s  were used 
t o  s t a r t  f i r e s  i n  a n  open t a n k  of water f o r  f i r e f i g h t i n g  p r a c t i c e .  There i s  
no e v i d e n c e  o f  hazardous  m a t e r i a l s  use  o r  d i s p o s a l .  

2 . 3 . 8  R i f l e  Range D i s p o s a l  S i t e  ( S i t e  8 ) .  T h i s  s i t e  was r e p o r t e d  t o  have 
been used f o r  d i s p o s a l  and b u r n i n g  o f  s o l i d  waste from t h e  n a v a l  complex 
between 1951 and 1955. No e v i d e n c e  o f  hazardous  waste d i s p o s a l  w a s  
d i s c o v e r e d .  The new P u b l i c  Works C e n t e r  and i t s  p a r k i n g  l o t  were b u i l t  over  
t h i s  s i t e .  

2 . 3 . 9  Navy Yard D i s p o s a l  S i t e  ( S i t e  9 ) .  T h i s  s i t e  was used  as t h e  s t a t i o n  
d i s p o s a l  s i t e  f o r  t h e  o l d  Navy yard .  The ear l ies t  e x i s t i n g  r e c o r d s  i n d i c a t e  
t h a t  t h i s  d i s p o s a l  s i t e  w a s  used  from 1917, and t h a t  it was c l o s e d  some t i m e  
i n  t h e  t h i r t i e s .  As f a r  as c a n  b e  de te rmined ,  t h i s  s i t e  was used o n l y  f o r  
d i s p o s a l  o f  o r d i n a r y  domes t ic  t r a s h  and r e f u s e .  There  i s  no i n d i c a t i o n  o f  
hazardous  waste d i s p o s a l  h e r e .  

2.3.10 Commodore's Pond ( S i t e  10) .  T h i s  pond w a s  used i n  t h e  mid- nineteenth  
c e n t u r y  f o r  underwater  s t o r a g e  o f  wooden t i m b e r s  f o r  s h i p b u i l d i n g .  There  i s  
no e v i d e n c e  o f  hazardous  m a t e r i a l  u s e ,  s t o r a g e ,  or d i s p o s a l  a t  t h i s  s i t e .  

2.3.11 North  C h e v a l i e r  F i e l d  D i s p o s a l  S i t e  ( S i t e  11). T h i s  s i t e  was used from 
t h e  l a t e  t h i r t i e s  u n t i l  t h e  e a r l y  f i f t i e s  f o r  g e n e r a l  d i s p o s a l  o f  i n d u s t r i a l  
waste. I t  was r e p o r t e d  t h a t  r e f u s e  from i n d u s t r i a l  a c t i v i t i e s  was d i s p o s e d  o f  
and burned h e r e .  Wastes d i s p o s e d  o f  h e r e  r e p o r t e d l y  i n c l u d e d  waste o i l s .  A 
g r a b  sed iment  sample t a k e n  a t  t h i s  s i t e  d u r i n g  t h e  IAS  survey  c o n t a i n e d  m e t a l s  
a s s o c i a t e d  w i t h  p l a t i n g  o p e r a t i o n s .  Areas  o f  o i l y  s o i l  were n o t i c e d  a t  t h i s  
s i t e  d u r i n g  t h e  survey.  I t  was r e p o r t e d  t h a t  a groundwater  i n v e s t i g a t i o n  w e l l  
was d r i l l e d  a t  t h i s  s i t e  i n  1980 and t h a t  s o i l  b o r i n g s  from t h e  w e l l  were 
con tamina ted  w i t h  o i l .  

2 . 3 . 1 2  Scrap  Bins  ( S i t e  12) .  From t h e  e a r l y  t h i r t i e s  cnrough t h e  f o r t i e s ,  w e t  
ga rbage  was d e p o s i t e d  i n  r e c e p t a c l e s  i n  t h i s  a r e a .  R e p o r t e d l y ,  two t r u c k l o a d s  
o f  ga rbage  p e r  day were h a u l e d  h e r e .  There i s  no e v i d e n c e  o f  any hazardous  
materials u s e ,  s t o r a g e ,  o r  d i s p o s a l .  

2 . 3 . 1 3  Magazine P o i n t  Rubble D i s p o s a l  S i t e  ( S i t e  1 3 ) .  T h i s  s i t e  e x t e n d s  a l o n g  
t h e  e a s t e r n  w a t e r f r o n t  o f  t h e  b a s e ,  i n c l u d i n g  Magazine P o i n t  and t h e  
w a t e r f r o n t  on t h e  e a s t e r n  s i d e  of  C h e v a l i e r  F i e l d .  T h i s  s i t e  was u s e d  f o r  
d e p o s i t i o n  o f  c lean f i l l  m a t e r i a l s ,  i n c l u d i n g  b u i l d i n g  r u b b l e ,  b r i c k s ,  m e t a l ,  
c o n c r e t e ,  and wood. There i s  no e v i d e n c e  of hazardous  m a t e r i a l s  d i s p o s a l .  

2 . 3 . 1 4  Dredge S p o i l  F i l l  ( S i t e  14). 
1977  by d e p o s i t i o n  o f  s p o i l s  from d r e d g i n g  o p e r a t i o n s  i n  Pensaco la  Bay. 

T h i s  s i t e  w a s  c rea ted  between 1975 and 

During t h e  o n- s i t e  s u r v e y ,  t h e  IAS team thought  t h i s  s i t e  w a s  Navy-owned. 
Through subsequen t  i n v e s t i g a t i o n ,  however, i t  was found n o t  t o  b e  on Navy 
p r o p e r t y .  T h i s  s i t e  i s  d i s c u s s e d  f u r t h e r  i n  S e c t i o n  5.6,  Adjacen t  Land Use. 

, 
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2.3.15 P e s t i c i d e  Rinsea te  Disposa l  S i t e  ( S i t e  15). This  s i t e  w a s  u sed  from 
1963 t o  1979 f o r  d i s p o s a l  of  r i n s e  water from p e s t i c i d e  mixing and spray 
equipment c lean ing .  
d i l u t e  s o l u t i o n s  of  pest ic ides .  

Materials r epo r t ed  t o  have been d isposed  of  here  i nc lude  

2.3.16 Brush Disposa l  S i t e  ( S i t e  16). This  area w a s  used f o r  d i s p o s a l  of 
b rush  from pruning and tree t r i m i n g ,  between t h e  l a t e  s i x t i e s  and 1973. Some 
m e t a l l i c  par t s  were a l s o  d i sposed  of  here .  There is  no i n d i c a t i o n  of 
hazardous material use ,  s t o r a g e ,  or d i s p o s a l  here .  

2.3.17 Transformer S torage  Yard ( S i t e  17). This  s i t e  was used by t h e  Pub l i c  
Works Center  U t i l i t i e s  Department f o r  s t o r a g e  of  t ransformers .  Some of t he  
t r ans fo rmer s  conta ined  PCBs. The area i s  paved w i t h  a s p h a l t .  This  o p e r a t i o n  
was conducted from be fo re  1964 u n t i l  1976, when a l l  PCB t ransformers  were 
removed from the  s t o r a g e  area. Between 100 and 200 t r ans fo rmer s ,  some of  
which had leaked,  were s t o r e d  here .  The q u a n t i t y  o f  leakage i s  unknown. A 
sample  of  o i l y  r e s i d u e  w a s  t aken  from t h e  s u r f a c e  of  t h e  pavement and a n a l y s i s  
determined the  o i l  conta ined  PCB compounds. 

2.3.18 PCB S p i l l  a t  S u b s t a t i o n  A ( S i t e  18) .  I n  1966, S u b s t a t i o n  A near  
Bui ld ing  47 was the  s i t e  of a t r ans fo rmer  o i l  s p i l l .  
except  for one gravel- covered area. A sample of  o i l y  r e s i d u e  from t h e  
gravel- covered area was t e s t e d  and found t o  c o n t a i n  f o u r  p a r t s  p e r  m i l l i o n  of 
PCB, which i s  a nonhazardous c o n c e n t r a t i o n  accord ing  t o  t h e  Toxic Substances 
Cont ro l  A c t .  

The area i s  paved, 

2.3.19 F u e l  Farm P i p e l i n e  Leak ( S i t e  19). I n  1Y58, a l eak  occur red  i n  t h e  
underground f u e l  p i p e l i n e  which l ed  from t h e  f u e l  farm t o  t h e  a i r c r a f t  
r e f u e l i n g  f a c i l i t y  a t  F o r r e s t  Sherman F i e l d .  This  l e ak  r e s u l t e d  i n  t h e  d i r e c t  
d i s cha rge  of about 860,000 g a l l o n s  of f u e l  o i l  i n  t h i s  a r ea .  
v e g e t a t i o n  were k i l l e d  i n  a 200 f e e t  by 400 f e e t  area. Vegeta t ive  regrowth i n  
t he  area i s  spa r se ,  The s o i l  i n  t h e  area i s  permeable,  and t h e  hydrogeology 
of t h e  area i s  conducive t o  migra t ion .  The water t a b l e  i s  sha l low i n  t h i s  
area. An e c o l o g i c a l l y  s e n s i t i v e  marsh area i s  loca t ed  w i t h i n  one mi le  of t h e  
s i te ,  bu t  no o i l  was observed i n  t h e  marsh du r ing  t h e  on- s i t e  v i s i t .  

Trees and o t h e r  

2.3.20 Berthing P i e r  P i p e l i n e  Leak ( S i t e  20 ) .  I n  1981, an excava t ion  crew 
d iscovered  t h a t  a f u e l  o i l  p i p e l i n e  l ead ing  t o  t h e  b e r t n i n g  p i e r  w a s  l eak ing .  
The s o i l  i n  t he  area appeared t o  b e  soaked wi th  f u e l  o i l .  The type  of o i l  
s p i l l e d  here  was r epo r t ed  t o  b e  e i t h e r  Navy s p e c i a l  f u e l  o i l  or marine d i e s e l  
f u e l .  The o i l  on t he  water was c leaned  up promptly,  ar.d some contaminated 
s o i l  was removed from t h e  s i t e  i n  a c leanup  e f f o r t .  F o u r  monitor ing wells  a r e  
located a t  t he  b e r t h i n g  p i e r .  The wells were checked du r ing  t h e  IAS and d i d  
no t  c o n t a i n  o i l .  

2.3.21 Sludge Disposa l  a t  Fue l  Tank Area ( S i t e  21) .  
between 1940 and 1960, n ine  f u e l  t anks  i n  t h i s  a r e a  s t o r e d  a v i a t i o n  gaso l ine .  
The tanks  were c leaned  y e a r l y  by removing tank-bottom sludge.  An estimated 
360 cub ic  ya rds  of tank-bottom s ludge  was d isposed  around t h e  pe r ime te r s  of 
t h e  tanks  dur ing  t h e  20-year per iod .  The s ludge  i s  suspec ted  t o  have 
conta ined  t e t r a e t h y l  lead.  The d i s p o s a l  s i t e  has u n r e s t r i c t e d  acces s .  
Although t h e  s ludge  was r epo r t ed  t o  have been bu r i ed ,  i t  i s  not  known how deep 
o r  how much s o i l  covers  t he  bu r i ed  s ludge.  

During t h e  20 y e a r s  
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2 . 3 . 2 2  R e f u e l e r  Repa i r  Shop F u e l  D i s p o s a l  S i t e  ( S i t e  2 2 ) .  
1977,  t h e  P u b l i c  Works T r a n s p o r t a t i o n  Department R e f u e l e r  Shop used t h i s  a r e a  
f o r  d i s p o s i n g  o f  r e s i d u a l  f u e l  from r e f u e l e r  t r u c k s  b e f o r e  repair .  
19,000 g a l l o n s  o f  a v i a t i o n  g a s o l i n e  and j e t  f u e l  were d i s p o s e d  o f  h e r e  o v e r  a 
19- year p e r i o d .  
l e a d .  The s i t e  i s  l o c a t e d  i n  an  open area w i t h  u n r e s t r i c t e d  a c c e s s .  

Between 1958 and 

About 

The a v i a t i o n  g a s o l i n e  d i s p o s e d  of  h e r e  c o n t a i n s  t e t r a e t h y l  

2 . 3 . 2 3  C h e v a l i e r  F i e l d  P i p e l i n e  Leaks ( S i t e  2 3 ) .  T h i s  was t h e  s i t e  o f  two 
s e p a r a t e  underground f u e l  l e a k s .  One l e a k ,  i n  1965, c o n s i s t e d  o f  Navy s p e c i a l  
f u e l  o i l .  The o t h e r  l e a k ,  i n  1968 o r  1969,  was d i e s e l  f u e l ,  mar ine  (DFM). 
These leaks s a t u r a t e d  t h e  soil a t  t h e  s i t e  w i t h  o i l .  O i l  s l i c k s  were r e p o r t e d  
on t h e  water n e a r  t h e  s i t e .  Grass and o t h e r  v e g e t a t i o n  was k i l l e d  i n  t h e  area 
d i r e c t l y  o v e r  t h e  l e a k .  The water t ab le  i n  t h i s  area i s  s h a l l o w ,  and t h e  s o i l  
i n  t h e  area i s  conduc ive  t o  m i g r a t i o n .  The l e a k s  were r e p a i r e d ,  b u t  no 
a t t e m p t  was made t o  remove con tamina ted  s o i l .  

2 . 3 . 2 4  DDT Mixing Area ( S i t e  2 4 ) .  From the e a r l y  1950s t o  t h e  e a r l y  1960s, 
t h i s  s i t e  was used  f o r  mixing DDT i n s e c t i c i d e  f o r  mosqu i to  c o n t r o l .  DDT 
c o n c e n t r a t e  was mixed w i t h  f u e l  o i l  f o r  s p r a y i n g .  An e s t i m a t e d  t o t a l  o f  20 
g a l l o n s  of DDT s o l u t i o n  c o n t a i n i n g  abou t  3 pounds o f  DDT was s p i l l e d  d u r i n g  
t h e  10- year p e r i o d .  

2 . 3 . 2 5  Radium S p i l l  S i t e  ( S i t e  2 5 ) .  I n  1978,  abou t  25 g a l l o n s  o f  waste from 
radium removal o p e r a t i o n s  was s p i l l e d  from a con ta inment  drum on pavement. 
The s p i l l e d  waste was c l e a n e d  up,  p l a c e d  i n  a s e c u r e  c o n t a i n e r ,  and s e n t  t o  a 
p r o p e r  d i s p o s a l  s i t e .  

2 . 3 . 2 6  Supply  Department O u t s i d e  S t o r a g e  ( S i t e  2 6 ) .  
u n t i l  1964, i n d u s t r i a l  chemica l s  were s t o r e d  on t h i s  s i t e .  R e p o r t e d l y ,  l e a k s  
were commonplace i n  t h e  area d u r i n g  t h e  e i g h t- y e a r  p e r i o d ,  a l l o w i n g  i n d u s t r i a l  
c h e m i c a l s  i n c l u d i n g  p a i n t  s t r i p p e r s  and a c i d s  t o  e n t e r  t h e  s o i l .  The amounts 
o f  c h e m i c a l s  l e a k e d  are unknown. 

P r i o r  t o  1956, and up 

2 . 3 . 2 7  Radium Dial  Shop S a n i t a r y  Sewer ( S i t e  2 7 ) .  From t h e  1940s t o  1976, t h e  
Radium Dial  Shop was l o c a t e d  i n  B u i l d i n g  709. The s a n i t a r y  sewer l e a d i n g  from 
B u i l d i n g  709 t o  manhole K 7  was r e p o r t e d l y  used f o r  d i s p o s a l  of  l i q u i d  wastes 
c o n t a m i n a t e d  w i t h  radium. 
NEESA R a d i o l o g i c a l  A f f a i r s  Suppor t  O f f i c e  (RASO), low-Levels o f  r a d i o a c t i v i t y  
were d e t e c t e d  i n  t h e  sewer p i p e  a t  18 i n c h e s  below ground l e v e l .  The p i p e  was 
plugged w i t h  c o n c r e t e .  I n  s p i t e  o f  RASO's recommendation t o  l o c a t e  and sample 
t h e  o u t f a l l  and t h e  manholes a s s o c i a t e d  w i t h  t h i s  p o r t i o n  o f  t h e  sewer sys tem,  
t h e r e  w a s  no e v i d e n c e  t h a t  t h i s  had been  done. 

Dur ing  a p o s t- d e m o l i t i o n  s u r v e y  conduc ted  by t h e  

2 .3 .28  Trans fo rmer  Acc iden t  ( S i t e  28).  I n  1969 o r  1 9 7 0 ,  a t r a n s f o r m e r  f e l l  
o f f  a t r u c k ,  s p i l l i n g  t r a n s f o r m e r  o i l  on t h e  paved roadway. I n  t h e  r e c o r d s  
search and i n  i n t e r v i e w s  d u r i n g  t h e  o n- s i t e  s u r v e y ,  no e v i d e n c e  w a s  found t o  
i n d i c a t e  whether  t h e  t r a n s f o r m e r  c o n t a i n e d  PCB o i l .  

2 . 3 . 2 9  S o i l  South  o f  B u i l d i n g  3460 ( S i t e  2 9 ) .  I n  1981,  s e v e r a l  e v a c u a t i o n  
workers  r e c e i v e d  minor s k i n  burns  from c o n t a c t  w i t h  a l i q u i d  i n  t h e  s o i l  s o u t h  
of B u i l d i n g  3460. I t  i s  n o t  known what chemica l  c a u s e d  t h e  burns .  An 
i n d u s t r i a l  waste sewer l i n e  r u n s  n e a r  t h i s  s i t e ,  under  t h e  c o n c r e t e  apron 
s o u t h  of B u i l d i n g  3460. 
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CHAPTER 3 .  CONCLUSIONS 

3.1 INTRODUCTION. This chapter presents the conclusions of the Initial 
Assessment Study at NAS Pensacola. 
used to formulate these conclusions. The hydrogeology of the area was 
analyzed with regard to pathways of contaminant migration from disposal sites, 
and to environmental receptors which may be affected. 

Significant findings from Chapter 2 were 

3 . 2  CONFIRMATION STUDY RANKING SYSTEM. Hazardous waste sites identified by 
the IAS team were evaluated using a Confirmation Study Ranking System (CSRS) 
developed by NEESA for the NACIP program. The system is a two-step procedure 
for systematically evaluating a site's potential hazard to human health and to 
the environment, based on evidence collected during the IAS. Step one of the 
system is a flowchart which eliminates innocuous sites from further 
consideration. 
within a range of 0 to 100 to indicate the potential severity of 
contamination. Scores reflect the characteristics of the wastes disposed o f  
at a site, the contaminant migration pathways, and the potential contaminant 
receptors on and off the installation. 
are then used to evaluate the need for a confirmation study, based on the 
criteria stipulated in Section 1.5. CSRS scores assigned to sites recommended 
for confirmation studies also assist Navy managers to establish priorities f o r  
accomplishing the recommended actions. A more detailed description of the 
Confirmation Study Ranking System is contained in NEESA Report 20 .2- 042 .  

Step two is a ranking model which assigns a numerical score 

CSRS scores and engineering judgement 

3 . 2 . 1  Sanitary Landfill (Site 1). The landfill was used for disposal of all 
types of wastes on the NAS Pensacola complex, including industrial wastes from 
the NARF. A groundwater investigation indicated that leachate was 
contaminating the shallow aquifer. Leachate samples taken during the survey 
indicated the presence of industrial materials. 
information, it is concluded that the landfill presents a potential threat to 
human health and to the environment. This site is recommended for further 
investigation under the NACIP program. 

Based on the above 

3 . 2 . 2  Waterfront Sediments (Site 2 ) .  Between 1939 and 1973, sediments in the 
portion of Pensacola Bay adjacent to the waterfront area received waste from 
industrial operations. Initial screening samples indizate the presence of 
trace amounts of chemical contaminants in waterfront sediments near former 
industrial waste discharge points. Because industrial wastes were discharged 
to the sediments in this area for about 34 years, and aecause trace amounts of 
substances occurring in those industrial wastes were f u u n d  in sediment samples 
from the site during the on-site survey, it is concluded that some 
contamination of sediments in the ara did occur. However, because the 
discharges stopped years ago, and only because low levels of contaminants were 
found in the sediments, it is concluded that no threat to human health o r  to 
the environment exists at this site at the present time. Further study is not 
recommended at this site. 

3.2.3 Crash Crew Training Area (Site 3 ) .  This site was used for firefighting 
practice between 1955 and 1982. Jet fuel and aviation gasoline were placed in 
unlined pits and set on fire. 
produced areas of localized contamination because the pits were unlined. This 
localized contamination does not present a significant threat to human health 

The IAS team concluded that these practices 
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o r  t o  t h e  environment because  t h e r e  i s  no d i r e c t  c o n t a c t  w i t h  humans o r  
w i l d l i f e ,  there are no nearby  p o t a b l e  water w e l l s ,  and t h e r e  i s  a low 
p o t e n t i a l  f o r  m i g r a t i o n  o f f- b a s e  due t o  t h e  l o c a t i o n  o f  t h e  s i t e .  
s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  . F u r t h e r  

3.2.4 
1950s f o r  d e p o s i t i o n  of b u i l d i n g  r u b b l e .  Materials r e p o r t e d l y  d i s p o s e d  o f  

Army Rubble D i s p o s a l  S i t e  ( S i t e  4 ) .  T h i s  s i t e  was used i n  t h e  e a r l y  

he re  p r e s e n t - n o  threat  t o  human-heal th  o r  t o  t h e  environment .  
i s  n o t  recommended a t  t h i s  s i t e .  

F u r t h e r  s t u d y  

3.2.5 Borrow P i t  ( S i t e  5). S o i l  was removed from t h i s  s i t e  i n  1976 f o r  
l a n d f i l l  cover .  S i n c e  no e v i d e n c e  o f  d i s p o s a l  w a s  found,  t h i s  s i t e  p r e s e n t s  - 
no t h r e a t  t o  human h e a l t h  or t o  t h e  environment .  F u r t h e r  s t u d y  i s  n o t  
recommended a t  t h i s  s i t e .  

3.2.6 F o r t  Redoubt Rubble D i s p o s a l  S i t e  ( S i t e  6 ) .  T h i s  s i t e  was used between 
lY73 and 1982 f o r  d i s p o s a l  of b u i l d i n g  r u b b l e ,  which may have c o n t a i n e d  
a s b e s t o s .  The a s b e s t o s ,  i f  p r e s e n t ,  h a s  been b u r i e d  and no l o n g e r  poses  a 
t h r e a t  t o  human h e a l t h .  
material a t  t h i s  s i t e  t h a t  would p r e s e n t  a danger  t o  human h e a l t h  o r  t o  t h e  
environment .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i te .  

No e v i d e n c e  ex i s t s  of t h e  d i s p o s a l  o f  any o t h e r  

3.2.7 F i r e f i g h t i n g  School  ( S i t e  7 ) .  T h i s  f a c i l i t y  was used f o r  t r a i n i n g  
f i r e f i g h t e r s .  S i n c e  t h e r e  i s  no e v i d e n c e  t h a t  hazardous  materials were 
d i s p o s e d  o f  h e r e ,  i t  i s  conc luded  t h a t  t h i s  s i t e  does  n o t  c o n s t i t u t e  p u b l i c  
h e a l t h  o r  env i ronmenta l  threat.  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  
s tudy  

3.2.8 R i f l e  Range D i s p o s a l  S i t e  ( S i t e  8 ) .  T h i s  s i t e  was r e p o r t e d l y  used for 
t h e  d i s p o s a l  o f  s o l i d  waste from t h e  n a v a l  complex between 1951 and 1955. 
D i s p o s a l  w a s  accomplished by b u r n i n g  and b u r i a l .  Evidence o f  d i s p o s a l  of  
hazardous  wastse was n o t  d i s c o v e r e d ;  t h e r e f o r e ,  t h i s  s i t e  does  no t  c o n s t i t u t e  
a hazard t o  p u b l i c  h e a l t h  or t o  t h e  environment .  F u r t h e r  s t u d y  i s  n o t  
recommended a t  t n i s  s i t e .  

3.2.9 Navy Yard D i s p o s a l  S i t e  ( S i t e  9 ) .  E a r l y  r e c o r d s  i n d i c a t e  t h a t  t h i s  
d i s p o s a l  s i t e  w a s  used between 1917 and t h e  e a r l y  1430s f o r  d i s p o s a l  o f  t r a s h  
and r e f u s e .  Because t h i s  s i t e  was used so long ago,  and because  hazardous  
materials were n o t  d i s p o s e d  of  h e r e ,  no danger  t o  human h e a l t h  o r  t o  t h e  
environment  e x i s t s  because  of  d i s p o s a l  a t  t h i s  s i t e .  F u r t h e r  s t u d y  is n o t  
recornended a t  t h i s  s i t e .  

3.2.10 Commodore's Pond (Site 10). T h i s  pond was used  f o r  underwater  s t o r a g e  
o f  wooden t i m b e r s  f o r  u s e  i n  s h i p b u i l d i n g  i n  t h e  n i n e t e e n t h  c e n t u r y .  There  i s  
no e v i d e n c e  of hazardous  materials u s e ,  s t o r a g e ,  o r  d i s p o s a l  a t  t n i s  s i t e .  
Danger t o  human h e a l t h  or t o  t h e  environment  d i d  n o t  r e s u l t  from o p e r a t i o n s  a t  
t h i s  s i t e .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

3.2.11 North  C h e v a l i e r  F i e l d  D i s p o s a l  S i t e  ( S i t e  11). T h i s  s i t e  was used as a 
g e n e r a l  d i s p o s a l  s i t e  f o r  b u r n i n g  r e f u s e  from i n d u s t r i a l  a c t i v i t i e s .  Because 
i n d u s t r i a l  waste w a s  d i s p o s e d  of h e r e ,  and because  metal c o n t a m i n a t i o n  was 
d e t e c t e d  a t  t n i s  s i t e ,  t h e  IAS team conc ludes  t h a t  t h i s  s i t e  may p r e s e n t  a 
p o t e n t i a l  danger  t o  human h e a l t h  o r  t o  t h e  environment .  T h i s  s i t e  is 
recommended f o r  f u r t h e r  i n v e s t i g a t i o n  under  t h e  NACIP program. 
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3.2.12 Scrap  Bins ( S i t e  12) .  T h i s  s i t e  was used as a c o l l e c t i o n  and t r a n s f e r  
p o i n t  f o r  garbage.  Because no hazardous  was te  i s  known t o  have been d i s p o s e d  
o f  h e r e ,  t h i s  s i t e  p r e s e n t s  no danger  t o  human h e a l t h  o r  t o  t h e  environment .  
F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

3.2.13 Magazine P o i n t  Rubble D i s p o s a l  S i t e  ( S i t e  1 3 ) .  
used f o r  d e p o s i t i o n  o f  i n e r t  f i l l  materials,  and because  no hazaradous  
materials were d i s p o s e d  h e r e ,  no danger  t o  human h e a l t h  o r  t o  t h e  environment  
ex i s t s  a t  t h i s  s i te .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

Because t h i s  s i t e  was 

3.2.14 Dredge S p o i l  F i l l  ( S i t e  1 4 ) .  T h i s  s i t e  was c r e a t e d  a d j a c e n t  t o  Navy 
l a n d  by d e p o s i t i o n  o f  dredge s p o i l s  from P e n s a c o l a  Bay. T h i s  was a p e r m i t t e d  
d i s p o s a l  o p e r a t i o n  performed by t h e  Army Corps of Engineers .  Because t h i s  
s i t e  i s  n o t  l o c a t e d  on Navy l a n d ,  i t  i s  d i s c u s s e d  i n  S e c t i o n  5 .6 ,  Adjacen t  
Land Use. 

3. 
d i  
A 1  

2.15 P e s t i c i d e  R i n s e a t e  D i s p o s a l  Area ( S i t e  15). T h i s  s i t e  was used f o r  
s p o s a l  o f  r i n s e w a t e r  from p e s t i c i d e  mixing and s p r a y  equipment c l e a n i n g .  
though i t  has  been documented t h a t  p e s t i c i d e  r e s i d u e s  were d i s p o s e d  o f  h e r e ,  

t h e r e  i s  no e v i d e n c e  o f  d i s p o s a l  o f  c o n c e n t r a t e d  s o l u t i o n s .  Only d i l u t e  
r e i n s e a t e  s o l u t i o n s  were d i s p o s e d  of h e r e .  I n  a d d i t i o n ,  t h e r e  a r e  no denuded 
a r e a s  o f  f o l i a g e .  The p e s t i c i d e s  d i s p o s e d  o f  h e r e  were n o t  i n  s u f f i c i e n t  
c o n c e n t r a t i o n s  t o  c o n s t i t u t e  a t h r e a t  t o  t h e  environment ;  t h e r e f o r e ,  t h e  
d i s p o s a l  s i t e  does  n o t  p r e s e n t  a danger  t o  human h e a l t h  o r  t o  t h e  
environment .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

3.2.16 Brush D i s p o s a l  D i s p o s a l  S i t e  ( S i t e  16) .  T h i s  a r e a  was used f o r  
d i s p o s a l  o f  wood, o t h e r  p l a n t  mat ter ,  and some m e t a l l i c  o b j e c t s .  S ince  
e v i d e n c e  o f  hazardous  m a t e r i a l s  u s e ,  s t o r a g e ,  o r  d i s p o s a l  does  n o t  e x i s t  a t  
t h i s  s i t e ,  t h i s  s i t e  does  n o t  p r e s e n t  a hazard  t o  human h e a l t h  o r  t o  t h e  
environment .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

3.2.17 Transformer  S t o r a g e  Yard ( S i t e  17). T h i s  s i t e  was used f o r  s t o r a g e  o f  
t r a n s f o r m e r s ,  some o f  which c o n t a i n e d  PCBs.  The a r e a  is paved w i t h  a s p h a l t ,  
Dut h i g h  r a i n f a l l  l e v e l s  c rea te  t h e  l i k e l i h o o d  o f  PCBs be ing  t r a n s p o r t e d  o f f  
t h e  pavement and c o n t a m i n a t i n g  t h e  ground a t  t h e  edge of t h e  pavement. A 
sample o f  a b l a c k ,  o i l y  r e s i d u e  a t  t h i s  s i t e  was t e s t e d  and found t o  c o n t a i n  
h i g h  l e v e l s  o f  a PCB-compound. T h e r e f o r e ,  t h e  p o t e n t i a l  f o r  s o i l  
c o n t a m i n a t i o n  a t  t h i s  s i t e  e x i s t s  and p r e s e n t s  a hazard  t o  human h e a l t h  and t o  
t h e  environment .  T h i s  s i t e  is recommended f o r  f u r t h e r  s t u d y  under  t h e  NACIP 
Program. 

3.2.18 PCB S p i l l  a t  S u b s t a t i o n  A ( s i t e  18). I n  1966, a t r a n s f o r m e r  f a i l e d  a t  
Substation A ,  s p i l l i n g  PCB t r a n s f o r m e r  f l u i d .  The a r e a  i s  well- paved, e x c e p t  
f o r  one small gravel- covered area. A sample o f  o i l y  r e s i d u e  was t a k e n  from 
t h e  s u r f a c e  of t h i s  g r a v e l  a r e a  and ana lyzed .  
o f  PCB i n  c o n c e n t r a t i o n  less t h a n  t h a t  c o n s i d e r e d  hazardous  under  t h e  Toxic  
Subs tances  C o n t r o l  A c t .  Because t h e  area i s  m o s t l y  paved,  and because  t h e  
r e s i d u e  i n  t h e  unpaved areas was t e s t e d  and found non- hazardous,  i t  i s  
concluded t h a t  t h e  area does  n o t  p r e s e n t  a hazard  t o  human h e a l t h  o r  t o  t h e  
environment.  T h e r e f o r e ,  f u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

The r e s u l t s  showed t h e  p r e s e n c e  
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3.2.19 F u e l  Farm P i p e l i n e  Leaks ( S i t e  19). A l a r g e  q u a n t i t y  o f  f u e l  o i l  w a s  
s p i l l e d  i n  t h i s  area, r e s u l t i n g  i n  trees and o t h e r  v e g e t a t i o n  b e i n g  k i l l e d .  
Because t h e  s o i l  i n  t h e  area i s  permeable and t h e  water t a b l e  i s  s h a l l o w ,  i t  
is  l i k e l y  t h a t  a l a y e r  o f  f u e l  o i l  i s  f l o a t i n g  on  t h e  groundwater  i n  t h i s  
area. During t h e  r e c o r d s  s e a r c h  and t h e  o n- s i t e  s u r v e y ,  i t  was de te rmined  
t h a t  t h e r e  are  n o t  any p o t a b l e  groundwater  wells l o c a t e d  n e a r  t h i s  s i t e .  
Although t h e  f i n d i n g s  on t h i s  s i t e  are n o t  s u f f i c i e n t  t o  w a r r a n t  a 
c o n f i r m a t i o n  s t u d y  on t h e  bas i s  of danger  t o  human h e a l t h  o r  t o  t h e  
environment ,  i t  i s  concluded t h a t  a n  e f f o r t  s h o u l d  b e  made t o  de te rmine  
whether  o i l  is  p r e s e n t  on  t h e  groundwater  and whether  i t  i s  f e a s i b l e  t o  
r e c o v e r  t h e  o i l .  
t h i s  s i t e .  

F u r t h e r  s t u d y  under  t h e  NACIP Program is n o t  rcommended a t  

3.2.20 B e r t h i n g  P i e r  P i p e l i n e  Leak ( S i t e  20). 
d i s c h a r g e d  i n t o  t h e  so i l  a t  t h i s  s i t e .  Because t h e  l e a k s  were r e p a i r e d  and a 

F u e l  l e a k s  caused o i l  t o  be 

c l e a n u p  a t  t h i s  s i t e  i n c l u d e d  removal of o i l- contamina ted  s o i l ,  i t  i s  
concluded t h a t  t h i s  s i t e  d o e s  n o t  c o n s t i t u t e  a t h r e a t  t o  human h e a l t h  or t o  
t h e  environment .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

3.2.21 Sludge D i s p o s a l  a t  F u e l  Tank Area ( S i t e  21).  
tetra e t h y l  l e a d  was d i s p o s e d  o f  h e r e .  S o i l s  o f  t h e  area are h i g h l y  

S ludge  c o n t a i n i n g  

permeable ,  and t h e  l e v e l  o f  r a i n f a l l  i n  t h e  area i s  h igh .  There  i s  
u n r e s t r i c t e d  a c c e s s  t o  t h e  s i te .  Because o f  t h e s e  f a c t s ,  i t  i s  concluded t h a t  
t h i s  s i t e  p r e s e n t s  a p o t e n t i a l  danger  t o  human h e a l t h .  
recommended f o r  f u r t h e r  s t u d y  under  t h e  NACIP Program. 

T h i s  s i t e  i s  

3.2.22 R e f u e l e r  R e p a i r  Shop F u e l  D i s p o s a l  S i t e  ( S i t e  22) .  T h i s  s i t e  was used 
f o r  d i s p o s a l  o f  r e s i d u a l  a i r c r a f t  f u e l  from r e f u e l e r  t r u c k s  p r i o r  t o  r e p a i r s .  
Because t e r a e t h y l  l e a d  w a s  d i s c h a r g e d  i n t o  t h e  s o i l  i n  t h i s  a r e a  and because  
t h e  p o s s i b i l i t y  o f  c o n t a c t  w i t h  human b e i n g s  i s  n o t  exc luded ,  i t  i s  concluded 
t h a t  t h i s  s i t e  p r e s e n t s  a p o t e n t i a l  t h r e a t  t o  human h e a l t h .  T h i s  s i t e  i s  
recommended f o r  f u r t h e r  s t u d y  under  t h e  NACIP Program. 

3.2.23 C h e v a l i e r  F i e l d  P i p e l i n e  Leaks ( S i t e  23) .  
a t  t h i s  s i t e ,  v e g e t a t i o n  w a s  k i l l e d  a t  t h i s  s i t e ,  and o i l  s l i c k s  were r e p o r t e d  
n e a r  t h i s  s i t e ,  i t  is  concluded t h a t  t h e  s o i l  a t  t h i s  s i t e  i s  con tamina ted  
w i t h  o i l .  However, due t o  t h e  l a c k  of a r e c e p t o r  i n  t h e  immediate 
environment ,  i t  i s  concluded t h a t  no hazard  t o  human h e a l t h  o r  t o  t h e  
environment  e x i s t s  a t  t h i s  s i te .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  
s i t e .  

Because o i l  l e a k s  o c c u r r e d  

3.2.24 DDT Mixing Area ( S i t e  24) .  
f o r  p e s t  c o n t r o l .  Evidence i n d i c a t e s  t h a t  t h e  q u a n t i t i - . s  d i s p o s e d  of a t  t h i s  
s i t e  were n o t  l a r g e  enough t o  be  s i g n i f i c a n t .  I t  i s  concluded t h a t  t h i s  s i t e  
does  n o t  p r e s e n t  a t h r e a t  t o  human h e a l t h  or t o  t h e  environment .  F u r t h e r  
s t u d y  i s  n o t  recommended a t  t h i s  s i t e .  

T h i s  s i t e  was used z 3 r  t h e  mixing o f  DDT 

3.2.25 Radium S p i l l  S i t e  ( S i t e  25) .  Waste from radium removal o p e r a t i o n s  was 
s p i l l e d  i n  t h i s  a r e a .  Because t h e  material w a s  s p i l l e d  on  pavement and 
p r o p e r l y  c l e a n e d  up, i t  i s  concluded t h a t  no p o t e n t i a l  n a z a i d  t o  human h e a l t h  
o r  t o  t h e  environment e x i s t s  a t  t h i s  s i t e .  F u r t h e r  s t u d y  i s  n o t  recommended 
a t  t h i s  s i t e .  
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3.2.26 Supply  Department O u t s i d e  S t o r a g e  ( S i t e  26) .  
c h e m i c a l s  l eaked  a t  t h i s  s i t e ,  c a u s i n g  haza rdous  m a t e r i a l s  t o  be d i s c h a r g e d  t o  
t h e  s o i l .  I t  i s  conc luded  t h a t ,  because  o f  t h e  l e a k a g e ,  t h e r e  i s  some 
c o n t a m i n a t i o n  of  s o i l  i n  t h i s  area. However, because  t h e  q u a n t i t i e s  leaked 
were e s t i m a t e d  t o  be small,  and because  o f  t h e  l a c k  of  a n  e n v i r o n m e n t a l  
r e c e p t o r  i n  t h e  immediate area ,  i t  i s  conc luded  t h a t  t h i s  s i t e  does  no t  pose  a 
t h r e a t  t o  human h e a l t h  o r  t o  t h e  environment .  F u r t h e r  s t u d y  i s  n o t  
recommended a t  t h i s  s i t e .  

C o n t a i n e r s  of i n d u s t r i a l  

3 .2 .27  Radium Dial Shop S a n i t a r y  Sewer ( S i t e  2 7 ) .  Because t h e  sewer l e a d i n g  
from the d i a l  shop was u s e d  f o r  d i s p o s a l  of  l i q u i d  wastes c o n t a i n i n g  radium,  
i t  i s  conc luded  t h a t  t h i s  p o r t i o n  of t h e  s a n i t a r y  sewer may be  con tamina ted .  
T h i s  s i t e  is recommended f o r  f u r t h e r  s t u d y  under  t h e  NACIP Program. 

3 . 2 . 2 8  Trans fo rmer  Acc iden t  ( S i t e  2 8 ) .  
t r a n s f o r m e r  o i l .  I t  i s  n o t  known t h a t  t h e  o i l  c o n t a i n e d  PCB compounds. The 

T h i s  s i t e  s u s t a i n e d  a s p i l l  o f  

s p i l l  o c c u r r e d  on a paved roadway, e f f e c t i v e l y  p r e v e n t i n g  d i r e c t  d i s c h a r g e  t o  
t h e  s o i l .  The a c c i d e n t  happened twe lve  y e a r s  ago. Because of  t h e s e  f a c t s  i t  
is conc luded  t h a t ,  i f  PCB compounds were s p i l l e d  h e r e ,  t h e y  are no l o n g e r  
p r e s e n t  a t  t h e  s i t e ,  b u t  have been  d i l u t e d  and washed away by  s t o r m  r u n o f f .  
T h e r e f o r e ,  i t  i s  conc luded  t h a t  no s i g n i f i c a n t  t h r e a t  t o  human h e a l t h  o r  t o  
t h e  environment  e x i s t s  a t  t h i s  s i t e .  F u r t h e r  s t u d y  i s  n o t  recommended a t  t h i s  
s i t e .  

3 . 2 . 2 9  S o i l  South  of  B u i l d i n g  3460 ( S i t e  2 9 ) .  Because s e v e r a l  workers  
r e c e i v e d  minor  s k i n  burns  from a s u b s t a n c e  i n  t h e  s o i l  w h i l e  e x c a v a t i n g  under  
t h e  c o n c r e t e  a p r o n  s o u t h  of B u i l d i n g  3 4 6 0 ,  i t  i s  conc luded  t h a t  t h i s  s i t e  
c o n s t i t u t e s  a p o t e n t i a l  t h r e a t  t o  human h e a l t h .  T h i s  s i t e  is recommended f o r  
f u r t h e r  s t u d y  under  t h e  NACIP  Program. 0 
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CHAPTER 4 .  RECOMMENDATIONS 

4.1 INTRODUCTION. Based on the foregoing discussion of significant findings 
and conclusions, seven sites at NAS Pensacola may be contaminated and may pose 
a potential threat to human health or to the environment on or off the 
activity. Figure 4-1 identifies the locations of these areas. However, 
before corrective action is initiated, additional information is needed 
regarding the locations or extent of the contaminated areas and the potential 
for contamination migration. 

4.2 GENERAL RECOMMENDATIONS. 

4.2 .1  The IAS team recommends that sites 1, 3 ,  4 ,  6 ,  9 ,  11, 1 3 ,  15, 16 ,  1 7 ,  
2 1 ,  2 2 ,  2 4 ,  2 7 ,  and 2 9  be noted on the general development map and on real 
estate records. 

4.2.2 The IAS team recommends that all groundwater monitoring wells be 
surveyed to mean sea level and noted on the general development map, and that 
central records of groundwater levels and chemical tests be retained. 

4.3 MONITORING WELL INSTALLATION AND SAMPLING. The recommendations presented 
in this section are intended to be used as a guide in the development and 
implementation of the Confirmation Study. Whenever possible, the 
recommendations include the approximate number of groundwater monitoring 
wells; the types of samples to be taken, such as soil, water, or sediment; and 
the suspected contaminants for which tests should be made. Where appropriate, 
the IAS team recommends that the screening procedure include analysis for 
groundwater contamination indicators established by EPA. 
contamination indicators include pH, specific conductance, total organic 
carbon, and total organic halogen. 
the specific contaminants should be identified and quantified. It is also 
recommended that groundwater monitoring and well installation be done using 
guidance in the Groundwater Monitoring Guide, NEESA 20.2-031 of March 1981. 
The number of groundwater monitoring wells recommended are necessary to 
determine the groundwater level and flow direction and will provide 
groundwater samples for initial contaminant screening. The final number and 
exact location of groundwater monitoring wells required to determine the 
extent and movement of contaminants from each site will be determined by a 
hydrogeologist as part of the confirmation study. 

Groundwater 

If a contamination indicator is positive, 

4.4 CONFIRMATION STUDY. The areas that warrant further investigation under a 
confirmation study include: the Sanitary Landfill (Si:? 1) ;  North Chevalier 
Field Disposal Site (Site 11); the Transformer Storage Yard (Site 17); Sludge 
Disposal at Fuel Tank Area (Site 21) ;  the Refueler Repair Shop Fuel Disposal 
Site (Site 2 2 ) ;  the Radium Dial Shop Sanitary Sewer (Site 27); and the soil 
South of Building 3460 (Site 2 9 ) .  Figure 4-1 shows the locations of the seven 
sites identified for confirmation studies. Table 4-1 summarizes a recommended 
environmental monitoring program for the seven sites. Prior to the selection 
of sampling points, personnel from the Environmental Branch of the Public 
Works Center should be consulted regarding the location o f  contaminant sources. 

4- 1 



Y 

OCOCCGZ 
4-2 

o o o o o C
'l 

r'..J 

( 

B
IG

 

~
 

r
-

............ 
B

A
 Y

 
,.,.-

3000 

S
C

A
LE

 IN
 F

E
E

T
 

FIG
U

R
E 

4
~
1
 
L
O
C
A
T
I
O
N
~
 

O
F 

SIT
E

S 
RECOM

M
ENDED 

FO
R CO

N
FIRM

A
TIO

N
 

STU
D

IES 
J 



I 
, , a  I .  

c. 
I 
w 

S i t e  S i t e  
Number Name 

@ I ,  I . . .  

TABLE 4-1 

SUMMARY OF SITES RECOMMENDED FOR CONFIRMATION STUDIES 

V e r i f i c a t i o n  C h a r a c t e r i z a t i o n  

25-1 S a n i t a r y  L a n d f i l l  2 3  

(One-Time S t u d y )  Sampling ( 1 s t  Year E f f o r t )  Sampl ing 
CSKS # s o i l  # Water Lab T e s t i n g  # of # of Lab T e s t i n g  
Score  Samples Samples Paramete r s  Wells Samples  Parameters 

25-11 Nor th  C h e v a l i e r  
F i e l d  D i s p o s a l  
S i t e  

22 

25-17 T r a n s f o r m e r  26 
S t o r a g e  A r e a  

25-21 S ludge  D i s p o s a l  22 
a t  F u e l  Tank Area 

25-27 Kadiuiii D i a l  Shop 
S a n i t a r y  

25-25) S o i l  S o u t h  of 
B u i l d i n g  3460 

13 

6 Groundwater 
c on t amina t i o n  
i n d i c a t o r s  , 
s i l v e r ,  cad-  
m i  urn, chromium , 
mercury,  n i c k e l ,  
l e a d ,  z i n c  

12 P o l y c h l o r i n a t e d  
b i pheny 1 s 

2 7  Lead,  o i l  and 
g r e a s e  

9 Lead,  o i l  and 
g r e a s e  

Contac t  HAS0 

5 pll, pheno l s  
c y a n i d e ,  cadmium, 
chromium, c o p p e r ,  
n i c k e  1 

8-10 32-40 Groundwater  c o n t a -  
m i n a t  i o n  i n d i c a t o r s  , 
wate r  l e v e l ,  water 
t e m y e r a t  u r e  



4.4.1 Sanitary Landfill (Site 1). 

Groundwater monitoring wells: Eight to ten new wells may be necessary to 
determine contamination migration characteristics. 

Type of samples: groundwater 

Number of samples: 32 to 40 per year 

Sampling frequency : quarterly 

Testing parameters: groundwater contamination indicators, water level, 
water temperature. 

Remarks: The presence of contamination at this site has been verified by 
earlier work (Crawford and others, 1Y75; Boettcher, 1976). Therefore, the IAS 
team recommends installing a system of groundwater monitoring wells to 
determine contarninant migration characteristics. The monitoring system should 
include eight to ten new wells placed appropriately around the site. At least 
three, and as many as four or five groundwater investigation wells should be 
installed first to determine the direction of groundwater flow. The placement 
of these should be determined by groundwater experts during the confirmation 
study. Once the direction of groundwater flow is established, the most 
upgradient of these wells should be used as the upgradient well. The rest of 
the investigation wells can then be used as monitoring wells, along with other 
monitoring wells drilled as needed to characterize the contaminant plume. 

4 . 4 . 2  North Chevalier Field Disposal Site (Site 11). 

Groundwater monitoring wells: six 

Type of samples: 24 groundwater samples, 4 surfac? water samples, 6 
sediment s amp le s 

Number of samples: approximately 34 during the first year 

Sampling frequency: sample each of 6 wells quarterly 

Testing parameters: groundwater contamination indrcators and the 
following metals: Cadmium, chromium, lead, mercury, nickel, silver, zinc. 

Remarks: To verify the existence of groundwater ciatamination, place six 
wells around the perimeter of the disposal site. Sampl? each groundwater well 
quarterly f o r  the first year. 
Grande quarterly for the first year. Sample sediments in runoff streams at 
the site. If significant contamination is found, it is recommended that 
groundwater monitoring be continued to determine contaminant migration 
characteristics. Additional wells might be necessary ior the continued 
monitoring. 

Sample surface water in runoff toward Bayou 

4.4.3 Transformer Storage Yard (Site 17). 

Groundwater monitoring wells: none recommended at this time. 
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Type o f  samples :  s o i l  

Number o f  samples :  12 

Sampling f requency :  once  

T e s t i n g  parameters: p o l y c h l o r i n a t e d  b i p h e n y l s  

Remarks: To v e r i f y  t h e  p r e s e n c e  o f  c o n t a m i n a t i o n ,  se lec t  twe lve  sampl ing 
p o i n t s  n e a r  t h e  s i t e ,  b u t  o f f  t h e  pavement. 
e a c h  o f  f o u r  s i d e s  of t h e  s i t e .  Sample e a c h  l o c a t i o n  a t  t h e  s u r f a c e .  If 
c o n t a m i n a t i o n  i s  d e t e c t e d  i n  t h e  s o i l  samples ,  t h e  IAS team recommends c l e a n u p  
of t h e  area. A s  a n  i n t e r i m  measure ,  i t  i s  recommended t h a t  human a c c e s s  t o  
t h e  area be  r e s t r i c t e d  by a p h y s i c a l  b a r r i e r  and t h a t  p e r s o n s  e n t e r i n g  t h e  
area wear p r o t e c t i v e  c l o t h i n g .  I t  i s  recommended t h a t  con tamina ted  pavement 
and s o i l  be removed and d i s p o s e d  of  a t  a l i c e n s e d  d i s p o s a l  s i t e .  

Loca te  t h r e e  sampl ing p o i n t s  on 

4.4.4 Sludge D i S D O S a l  a t  F u e l  Tank Area ( S i t e  21) .  

Groundwater m o n i t o r i n g  wells: none recommended a t  t h i s  t i m e .  

Type o f  samples :  s o i l ,  t a k e n  a t  s u r f a c e  and a t  s u b s u r f a c e  d e p t h s  of  
12 i n c h e s  and 24 i n c h e s  

Number o f  samples :  27,  one compos i t e  s u r f a c e  sample and two compos i t e  
s u b s u r f a c e  samples  a t  e a c h  of n i n e  f u e l  t a n k  s i t e s  

Sampling f requency :  once  

T e s t i n g  p a r a m e t e r s :  l e a d ,  o i l  and g r e a s e  

Remarks: To v e r i f y  t h e  p r e s e n c e  o f  c o n t a m i n a t i o n ,  l o c a t e  e i g h t  sampl ing 
p o i n t s  e q u a l l y  spaced  around t h e  c i r c u m f e r e n c e  o f  e a c h  t a n k  s i t e .  Sample e a c h  
p o i n t  a t  t h e  su r r ' ace  and a t  12  i n c h e s  and 24 i n c h e s  d e p t h .  
subsamples  from e a c h  sampl ing  l e v e l  a t  e a c h  t a n k  s i t e .  T h i s  w i l l  r e s u l t  i n  2 7  
d i s c r e t e  samples  from n i n e  t a n k  s i t e s ,  and from t h r e e  d i f f e r e n t  l e v e l s  a t  e a c h  
t a n k  s i t e .  I f  s i g n i f i c a n t  c o n t a m i n a t i o n  i s  d e t e c t e d ,  f u r t h e r  c o n f i r m a t o r y  
sampl ing w i l l  be needed,  p o s s i b l y  i n c l u d i n g  groundwater  m o n i t o r i n g  wells .  

Combine t h e  e i g h t  

4.4.5 R e f u e l e r  R e D a i r  ShoD F u e l  D l S D O S a l  S i t e  ( S i t e  2 2 ) .  

Groundwater m o n i t o r i n g  w e l l s :  none recommended a t  t h i s  t i m e .  

Type of samples :  s o i l ,  t a k e n  a t  s u r f a c e  and a t  suDsur face  d e p t h s  of 
12 i n c h e s  and 24 i n c h e s  

Number of samples :  n i n e ;  t h r e e  s u r f a c e  samples ,  and s i x  s u b s u r f a c e  samples  

Sampling f requency :  once  

T e s t i n g  pa ramete r s :  lead ,  o i l  and g r e a s e  
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Remarks: To verify the presence of contamination, select three sampling 
locations within the site boundary. Sample each location at the surface and 
at 12 inches and 24 inches aepth. This will result in nine separate samples, 
each to be analyzed separately. If significant contamination is found, it 
might be necessary to install groundwater monitoring wells to determine 
contaminant migration characteristics. 

4.4.6 Radium Dial ShoD Sanrtarv Sewer (Site 2 7 ) .  It is recommended that the 
Radiological Affairs Support Office be contacted to conduct a survey of the 
sewer system associated with the demolished dial painting shop. 

4.4 .7  Soil South of Building 3460 (Site 2 9 ) .  

Groundwater monitoring wells: none recommended at this time. 

Type of samples: soil 

Number of samples: approximately 5 during the first year 

Frequency: Once 

Testing parameters: pH, phenols, cyanides, cadmium, chromium, nickel, 
copper, total organic carbon, total organic halogen, specific conductance, 
temperature, water level 

Remarks: Verify the presence of contamination by using a core sampler to 
determine if contaminants are present in the soil. Select one location, and 
sample the soil at the surface and at depths of 12 inches, 24 inches, 36 
inches, and 48 inches. If contaminants are found in t n e  soil sampling effort, 
groundwater monitoring wells should De installed. I t  sonitoring wells are 
installed, analyze groundwater f o r  only those contaminants found in the soil 
sampling program. 
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CHAPTER 5.  BACKGROUND 

5.1 GENERAL INFORMATION ON NAVAL A I R  STATION PENSACOLA 

5.1.1 Loca t ion .  Naval A i r  S t a t i o n  P e n s a c o l a  i s  l o c a t e d  on a p e n i n s u l a  abou t  
f i v e  miles sou thwes t  o f  Pensacola, F l o r i d a .  T h i s  p e n i n s u l a  i s  bounded on t h e  
n o r t h  by Bayou Grande,  on t h e  east  by P e n s a c o l a  Bay, and on t h e  s o u t h  by t h e  
Gulf  o f  Mexico. 

The main i n d u s t r i a l  o p e r a t i o n s  conduc ted  a t  NAS Pensacola are l o c a t e d  on t h e  
o l d e r ,  eas tern end of t h e  p e n i n s u l a .  The w e s t e r n  end accommodates t h e  main 
a i r f i e l d ,  F o r r e s t  Sherman F i e l d ,  and undeveloped wooded l a n d .  

O u t l y i n g  a i r f i e l d s  have been  a s s o c i a t e d  w i t h  NAS P e n s a c o l a  i n  t h e  p a s t ;  f o u r  
o f  t h e s e  became independen t  n a v a l  a i r  s t a t i o n s  a t  one p o i n t  i n  t i m e .  However, 
t h i s  r e p o r t  d e a l s  o n l y  w i t h  t h e  m a i n s i d e  complex c o n s i s t i n g  of  Naval A i r  
S t a t i o n  (NASI Pensaco la ,  Naval A i r  Rework F a c i l i t y  (NAVAIREWORKFAC) P e n s a c o l a ,  
P u b l i c  Works C e n t e r  (PWC) P e n s a c o l a ,  and o t h e r  t e n a n t  a c t i v i t i e s .  

5.1.2 O r g a n i z a t i o n  

5.1.2.1 NAS Pensaco la .  NAS P e n s a c o l a  h a s  a p p r o x i m a t e l y  5,589 a c r e s  of l a n d  
i n  t h e  complex, making i t  t h e  l a r g e s t  a c t i v i t y  on base. The m i s s i o n  of  t h i s  
command i s  ' I . , .  t o  m a i n t a i n  and o p e r a t e  f a c i l i t i e s  and p r o v i d e  s e r v i c e s  and 
material  t o  s u p p o r t  o p e r a t i o n s  o f  a v i a t i o n  a c t i v i t i e s  and u n i t s  o f  t h e  Naval 
A i r  T r a i n i n g  Command and o t h e r  a c t i v i t i e s  as  d e s i g n a t e d  by t h e  Chie f  o f  Naval 
O p e r a t i o n s  (CNO) .'I 

5.1.2.2 NAVAIREWORKFAC Pensaco la .  NAVAIREWORKFAC P e n s a c o l a ,  f o r m e r l y  t h e  
o p e r a t i o n s  and r e p a i r  depar tment  of NAS, i s  a t e n a n t  command l o c a t e d  on NAS 
p r o p e r t y .  T h i s  command i s  r e s p o n s i b l e  f o r  m a i n t a i n i n g  and o p e r a t i n g  
f a c i l i t i e s  f o r ,  and pe r fo rming  a comple te  r ange  o f  d e p o t- l e v e l  rework 
o p e r a t i o n s  on,  d e s i g n a t e d  weapons s y s t e m s ,  a c c e s s o r i e s ,  and equipment ;  
m a n u f a c t u r i n g  p a r t s  and a s s e m b l i e s  as r e q u i r e d ;  p r o v i d i n g  e n g i n e e r i n g  s e r v i c e s  
i n  t h e  development of changes  of  hardware  d e s i g n ;  f u r n i s h i n g  t e c h n i c a l  
s e r v i c e s  o n  a i r c ra f t  main tenance  and L o g i s t i c  p rob lems ;  and per fo rming ,  upon 
s p e c i f i c  r e q u e s t  o r  a s s i g n m e n t ,  o t h e r  l e v e l s  of a i r c r a L t  maintenance.  I n  
1980, NAVAIREWORKFAC occup ied  abou t  130 a c r e s  o f  l a n d  a n  t h e  base .  

5.1.2.3 P u b l i c  Works C e n t e r  (PWC) Pensaco la .  PWC mai r . t a ins  i t s  own p l a n t  
a c c o u n t ,  c o n s i s t i n g  of  t h e  hous ing  and u t i l i t y  areas.  These  a r e a s  amount t o  
a p p r o x i m a t e l y  250 acres. The m i s s i o n  of t h i s  cormnand - 5  to"... p r o v i d e  p u b l i c  
works,  p u b l i c  u t i l i t i e s ,  p u b l i c  hous ing ,  t r a n s p o r t a t i o n  s u p p o r t ,  e n g i n e e r i n g  
services,  s h o r e  f a c i l i t i e s  p l a n n i n g  s u p p o r t ,  and a l l  o t h e r  p u b l i c  works 
l o g i s t i c  s u p p o r t  r e q u i r e d  by t h e  o p e r a t i n g  f o r c e s ,  dependen t  a c t i v i t i e s ,  and 
o t h e r  commands l o c a t e d  i n  t h e  v i c i n i t y  o f  t h e  P e n s a c o l a  complex." 

5.1.2.4 O t h e r  Tenan t s .  O t h e r  t e n a n t  a c t i v i t i e s  o n  b a s e  are  t h e  Naval 
Aerospace  and Reg iona l  Medical  C e n t e r  (NAVAXROSPREGMEDCEN), t h e  Naval 
Aerospace  Medical  I n s t i t u t e  (NAVAEROSPMEDINST), t h e  Naval Aerospace  Medical  
Resea rch  L a b o r a t o r y  (NAVAEROMEDRSCHLAB), t h e  Naval A i r  Maintenance T r a i n i n g  
Group Detachment (NAYTRAGRUDET), t h e  Naval A v i a t i o n  E n g i n e e r i n g  S e r v i c e  Uni t  
Detachment (NAESU DET), t h e  Naval A v i a t i o n  Schoo l s  Command (NAVAVSCOLSCOM), 
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t h e  Defense P r o p e r t y  D i s p o s a l  O f f i c e  (DPDO), t h e  Naval Reg iona l  D e n t a l  C e n t e r  
(NAVREGDENCEN), Chief  o f  Naval E d u c a t i o n  and T r a i n i n g  (CNET), t h e  Naval F l i g h t  
Demonstra t ion Squadron (Blue  Ange l s )  (NAVFLIGHTDEMORON), and t h e  Naval 
P u b l i c a t i o n s  and P r i n t i n g  Suppor t  O f f i c e  (NPPSO). 

5.1.2.5 Other  Holdings.  Land i s  a l s o  h e l d  by t h e  Department of t h e  I n t e r i o r  
and t h e  N a t i o n a l  Park  S e r v i c e .  T h i s  l a n d  i n c l u d e s  h i s t o r i c a l  areas such a s  
t h e  L igh thouse  R e s e r v a t i o n ,  F o r t  Bar rancas ,  F o r t  Redoubt,  F o r t  San C a r l o s ,  and 
t h e  Bar rancas  N a t i o n a l  Cemetery. F i g u r e  5-1 i l l u s t r a t e s  major  l and  use  a t  
N A S  Pensacola .  

5.2 HISTORY. The h i s t o r y  o f  t h e  P e n s a c o l a  n a v a l  complex c a n  be  t r a c e d  th rough  
f o u r  c e n t u r i e s .  Although c o n s t r u c t i o n  of t h e  c u r r e n t  m i l i t a r y  b a s e s  i n  t h e  
complex began i n  1914 for t r a i n i n g  o f  t h e  Navy's a i r  f o r c e ,  t h e  m i l i t a r y  
h i s t o r y  o f  t h e  s i t es  d a t e s  back t o  t h e  c o l o n i z a t i o n  o f  North  America. 

I n  1528, Don T r i s t a n  D e  Luna e n t e r e d  P e n s a c o l a  Bay and e s t a b l i s h e d  t h e  f i r s t  
European s e t t l e m e n t  i n  North  America. From documents and logs of D e  Luna ' s  
e x p e d i t i o n ,  h i s t o r i a n s  b e l i e v e  he s e t t l ed  i n  t h e  F o r t  Bar rancas  area on Naval 
A i r  S t a t i o n  Pensaco la .  

D e  Luna 's  s e t t l e m e n t  d i s b a n d e d ,  b u t  i n  1698 t h e  S p a n i s h  a t t e m p t e d  a second 
f o r t i f i e d  co lony ,  F o r t  San C a r l o s  De A u s t r i a ,  i n  P e n s a c o l a  Bay. During t h e  
c o l o n y ' s  e a r l y  y e a r s ,  s i c k n e s s ,  s t a r v a t i o n ,  f i r e s ,  and f r e q u e n t  I n d i a n  a t t a c k s  
p lagued  t h e  set t lers.  From 1719 t o  1722,  w i t h  no r e l i e f  from m i s f o r t u n e ,  t h e  
f o r t  was c a p t u r e d  by t h e  French ,  r e c a p t u r e d  by t h e  S p a n i s h ,  t h e n  l o s t  a g a i n  t o  
t h e  French.  No remains  o f  F o r t  San C a r l o s  D e  A u s t r i a  have been uncovered.  

I n  1771, t h e  B r i t i s h  c o n s t r u c t e d  a small f o r t i f i c a t i o n  on t h e  p r e s e n t  s i t e  o f  
F o r t  Bar rancas .  But i n  1803, t h e  S p a n i s h  a g a i n  re- occupied t h e  t e r r i t o r y  and 
e s t a b l i s h e d  F o r t  San C a r l o s  d e  Bar rancas .  The p r e s e n t  day F o r t  Bar rancas  was 
b u i l t  between 1839-1844 i n  t h e  same l o c a t i o n .  

S t r a t e g i c a l l y ,  F o r t  Bar rancas  p rov ided  e x c e l l e n t  c o a s t a l  d e f e n s e  of  t h e  h a r b o r  
e n t r a n c e .  Along w i t h  t h e  nearby  F o r t  P i c k e n s ,  McRae and B a t e r i a  San Antonio ,  
B a r r a n c a s '  guard o f  t h e  water e n a b l e d  P e n s a c o l a  t o  grow i n t o  a n  i m p o r t a n t  
nava 1 base .  

Another impor tan t  a s s e t  i n  h a r b o r  d e f e n s e ,  t h e  P e n s a c o l a  l i g h t h o u s e ,  was b u i l t  
i n  1824, 800 f e e t  sou thwes t  of F o r t  Bar rancas .  T h i s  l i g h t h o u s e ,  t h e  f i r s t  
U.S. l i g h t h o u s e  i n  F l o r i d a ,  l a s ted  u n t i l  1858. A secon;l l i g h t h o u s e ,  
c o n s t r u c t e d  i n  1859, 2,000 f e e t  west of t h e  f i r s t  s i t e ,  s t i l l  o p e r a t e s  today 
as a n a v i g a t i o n a l  a i d  under  U.S. Coast  Guard s u p e r v i s i c n .  

I n  1825, Congress  a u t h o r i z e d  t h e  P r e s i d e n t  t o  "select arid purchase  a s i t e  f o r  
a Navy yard  and depo t  on t h e  c o a s t  o f  F l o r i d a ,  i n  t h e  Gulf o f  Mexico, t o  
de fend  t h e  commerce o f  t h e  Uni ted  S t a t e s ,  and t o  c lear  t h e  Gulf  o f  Mexico and 
a d j a c e n t  seas o f  p i r a t e s . ' '  A s p e c i a l  board o f  commissioners ,  se lec ted by t h e  
S e c r e t a r y  o f  t h e  Navy, recommended t h e  P e n s a c o l a  s i t e  f o r  a Navy yard.  The 
Navy commenced b u i l d i n g  a Navy y a r d  t h e  n e x t  y e a r  on l a n d s  f r o n t i n g  t h e  
P e n s a c o l a  Bay, from t h e  mouth o f  t h e  Big Bayou t o  a l i n e  below Tartar P o i n t ,  
and a l l  the land  on t h e  bay f o r  one mi le  back,  a s  f a r  a s  t h e  Grand Lagoon. 
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aetween 1828 and 1835, t h e  Navy a c q u i r e d  a p p r o x i m a t e l y  2,300 acres of l a n d .  
F o u r t e e n  hundred f o r t y- s i x  acres were purchased  from H r .  and Xrs. Moreno, 850 
acres o f  t h e  S a n t a  Rosa Sound, B a r e l a ,  and B a r r i o s  l a n d s  were purchased from 
Mr. J o s e p h  White,  and 17.5 acres o f  a sand s p i t  on t h e  s o u t h  s i d e  of  t h e  Grand 
Bayou were awarded from a q u i t c l a i m  w i t h  Gulfpower Company. 

Rapid growth of t h e  base and t h e  number o f  employees f o r c e d  t h e  Navy t o  b u i l d  
a b r i c k  w a l l  a round t h e  Navy y a r d  i n  1837, t o  d i v i d e  t h e  y a r d  from t h e  
r e s i d e n t i a l  communities o f  War r ing ton  and Woolsey. O t h e r  i m p o r t a n t  
c o n s t r u c t i o n  o c c u r r e d  i n  1848 when work on a d r y  dock began. Se tbacks  plagued 
t h i s  p r o j e c t ,  which was s t i l l  incomple te  as  l a t e  as 1854. 

A t  t h e  o u t b r e a k  o f  t h e  C i v i l  War i n  1861, t h e  f o r t s  and t h e  Navy y a r d  f e l l  t o  
t h e  C o n f e d e r a t e s .  By t h e  t i m e  t h e y  were d r i v e n  o u t  a y e a r  l a t e r ,  t h e y  had 
demol ished t h e  e n t i r e  Navy y a r d .  The local  U n i t e d  S t a t e s  G a r r i s o n  r e t i r e d  t o  
F o r t  P i c k e n s  on S a n t a  Rosa I s l a n d  a c r o s s  t h e  bay and s u c c e s s f u l l y  h e l d  t h e  
area f o r  t h e  rest  of t h e  w a r .  

Of t h e  g e n e r a l  war r u i n s ,  o n l y  t h e  quay wal ls  and t h e  t i d a l  b a s i n  o f  t h e  d r y  
dock were s a l v a b l e .  R e p a i r s  p r o g r e s s e d  s lowly .  By 1883, t h e  s i t e  o f  t h e  y a r d  
was d e c l a r e d  unuseab le  and i n d e f e n s i b l e  i n  t i m e  o f  war. The Chie f  o f  t h e  
Bureau of Yards and Docks s u g g e s t e d  t o  t h e  S e c r e t a r y  o f  t h e  Navy t h a t  t h e  y a r d  
be c l o s e d  and p l a c e d  on i n a c t i v e  s t a t u s .  

The y a r d  remained open,  however and,  i n  t h e  n e x t  20 y e a r s ,  s e v e r a l  
c o n s t r u c t i o n  p r o j e c t s  were i n i t i a t e d .  I n  1898,  Congress  p rov ided  funds  f o r  
d r e d g i n g  t h e  b a r  a c r o s s  t h e  e n t r a n c e  t o  P e n s a c o l a  Bay t o  p r o v i d e  s h i p s  
e n t e r i n g  t h e  bay a n  e a s y  access t o  t h e  y a r d .  On 28 September 1906, t h e  
P e n s a c o l a  E l e c t r i c  Company r e c e i v e d  p e r m i s s i o n  from t h e  S e c r e t a r y  of  t h e  Navy 
t o  c o n s t r u c t  a r a i l r o a d  on t h e  n a v a l  r e s e r v a t i o n  and p lace  t h e  p o l e s  and 
s t r i n g  f o r  t h e  wires n e c e s s a r y  t o  o p e r a t e  a n  e l e c t r i c  r a i l w a y .  Improvement 
p l a n s  h a l t e d  i n  l a t e  September of 1906,  when a h u r r i c a n e  and a n  unpreceden ted  
r i se  i n  t h e  t i d e  f l o o d e d  t h e  y a r d .  The whole r e s e r v a t i o n  was submerged. A 
similar s t o r m  a y e a r  l a t e r  b a d l y  damaged t h e  c e n t r a l  power house.  Disaster  
s t r u c k  a g a i n  t h e  n e x t  y e a r  when a l a r g e  f i r e  d e s t r o y e d  t h e  s t eam e n g i n e e r i n g  
foundry ,  t h e  s m i t h  b o i l e r ,  t h e  c o p p e r s m i t h  shop ,  B u i l d i n g  # 2 ,  and t h e  y a r d ' s  
e l ec t r i c  l i g h t  and power p l a n t .  R e s t o r a t i o n  t o  a n  o p e r a t i o n a l  l e v e l  a g a i n  
proved i m p o s s i b l e ,  so  t h e  ya rd  was o f f i c i a l l y  c l o s e d  a c d  p l a c e d  on maintenance 
s t a t u s  i n  1911. 

Washington d i d  n o t  f o r g e t  Pensaco la .  Three  y e a r s  l a t e r ,  i n  1914, t h e  Navy's  
f i r s t  permanent a i r  s t a t i o n  was e s t a b l i s h e d  o n  t h e  s i t e  o f  t h e  o l d  Navy y a r d .  
The o r i g i n a l  a v i a t i o n  u n i t  s e t t i n g  up t h e  a i r  s t a t i o n  z2d f l y i n g  s c h o o l  
c o n s i s t e d  of  n i n e  o f f i c e r s ,  24 e n l i s t e d  men, 7 f l y i n g  J s a t s  and hydrop lanes  
w i t h  c a n v a s  h a n g a r s  f o r  s t o r a g e .  An a v i a t i o n  r a d i o  l a o o r a t o r y ,  t h e  f i r s t  t o  
conduc t  e x p e r i m e n t s  w i t h  a i r b o r n e  r a d i o s ,  was e s t a b l i s h e d  i n  1916. 

By 1922,  t h e  a i r  t r a i n i n g  p o r t i o n  o f  t h e  s t a t i o n  i n c r e a s e d  i n  s i z e  u n t i l  a 
r e o r g a n i z a t i o n  o f  t h e  command was n e c e s s a r y .  A S u p e r i n t e n d e n t  of A v i a t i o n  
T r a i n i n g ,  d i r e c t l y  r e s p o n s i b l e  t o  t h e  commanding o f f i c e r  o f  t h e  s t a t i o n ,  
s u p e r v i s e d  a l l  s c h o o l s  and s c h o o l  a c t i v i t i e s ,  and a c t e d  as O p e r a t i o n s  O f f i c e r .  
Tha t  same y e a r ,  t h e  town o f  Woosley, n o r t h  o f  t h e  b a s e ,  was r a z e d  t o  make room 
f o r  a n  a i r c r a f t  l a n d i n g  f i e l d  c a l l e d  S t a t i o n  F i e l d ,  now known as C h e v a l i e r  
F i e l d .  
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During World War I ,  150 s e a p l a n e s  were used f o r  t r a i n i n g ,  and s t a t i o n  
p e r s o n n e l  r eached  a maximum o f  5,000 men. 
f o r  a n o t h e r  war c r i s i s  began d u r i n g  t h e  mid-1930s. 
f o r  more o f f i c e r s  and c a d e t s .  
and e x t e n d e d  assembly and r e p a i r  f a c i l i t i e s  were b u i l t .  U t i l i t i e s ,  such  a s  
power p l a n t s ,  r o a d s ,  and walks  accompanied the  b u i l d i n g .  A new ground s c h o o l ,  
gymnasium, w e l f a r e  b u i l d i n g ,  and an a i r c r a f t  s t o r e  house  were c o n s t r u c t e d .  
The n a v a l  a i r  s t a t i o n  f i e l d  was e n l a r g e d  t o  180 a c r e s  t o  accommodate t h e  
a i r c r a f t  squadron  and i t  was renamed C h e v a l i e r  F i e l d .  

Expansion p r o j e c t s  i n  p r e p a r a t i o n  

The d i s p e n s a r y ,  Marine  b a r r a c k s ,  new h o s p i t a l  
Quarters were c o n s t r u c t e d  

Beginning i n  1934, a u x i l i a r y  f i e l d s  were added t o  what l a t e r  was t o  become t h e  
Naval A i r  Basic T r a i n i n g  Complex. The f i r s t  a u x i l i a r y  f i e l d ,  Corry  F i e l d ,  was 
soon  t o  be fo l lowed  by f o u r  more--Saufley, Bronson,  B a r i n ,  and Whit ing.  
C h e v a l i e r  F i e l d  and Cor ry  F i e l d  were p r o v i d e d  w i t h  paved runways and e x t e n s i v e  
permanent s u p p o r t  f a c i l i t i e s  i n c l u d i n g  l a n d  p l a n e  h a n g a r s ,  o v e r h a u l  and r e p a i r  
s h o p s ,  warehouses ,  b a r r a c k s ,  and o f f i c e r ' s  q u a r t e r s .  

I n  1939, a School  of A v i a t i o n  Medicine  opened a t  C h e v a l i e r  F i e l d  w i t h  a 
b e g i n n i n g  c lass  o f  n i n e  reserve o f f i c e r s .  
f a m i l i a r i z e  Navy d o c t o r s  w i t h  t h e  s p e c i a l  problems c r e a t e d  by a v i a t i o n .  

The s c h o o l ' s  purpose  w a s  t o  

Class A S e r v i c e  Schoo l s  f o r  a v i a t i o n  mechanics opened i n  F e b r u a r y  1940, t o  
t r a i n  a v i a t i o n  m a c h i n i s t ' s  mates and a v i a t i o n  metal s m i t h s .  

S e v e r a l  i m p o r t a n t  b u i l d i n g  p r o j e c t s  were completed i n  1941 i n c l u d i n g :  E l l y s o n  
F i e l d ;  a n a v a l  h o s p i t a l ;  a permanent b u i l d i n g  f o r  t h e  e n g i n e  o v e r h a u l  d i v i s i o n  
o f  t h e  assembly and repair  d e p a r t m e n t ;  a b u i l d i n g  t o  house  t h e  School  of 
A v i a t i o n  Medicine;  a c h a p e l ;  a s h i p ' s  service s t o r e ;  q u a r t e r s  f o r  a v i a t i o n  
c a d e t s ;  a c a d e t  r e c r e a t i o n  c e n t e r ;  and a n  e x t e n s i o n  t o  one of t h e  b i g  
s t o r e h o u s e s .  

C h e v a l i e r  F i e l d  and i t s  a u x i l i a r y  f i e l d  were grouped t o g e t h e r  i n  1942 t o  form 
a command t o  be known as  t h e  U.S. Naval A i r  T r a i n i n g  C e n t e r  P e n s a c o l a ,  
F l o r i d a ,  w i t h  h e a d q u a r t e r s  o n  t h e  main s t a t i o n .  
t h e  main s t a t i o n  was known as Naval A i r  S t a t i o n  P e n s a c o l a  and t h e  a u x i l i a r y  
f i e l d s  as  A u x i l i a r y  A i r  S t a t i o n s .  The Commandant of t h e  Naval A i r  T r a i n i n g  
C e n t e r  P e n s a c o l a  assumed a d d i t i o n a l  d u t i e s  as Chie f  of  t h e  A i r  I n t e r m e d i a t e  
T r a i n i n g  Command, which c o n s i s t e d  o f  t h e  l o c a l  t r a i n i n g  c e n t e r  and i t s  
c o u n t e r p a r t  i n  Corpus C h r i s t i ,  Texas .  

Under t h e  new o r g a n i z a t i o n ,  

Four  of t h e  f i e l d s  e s t a b l i s h e d  t o  a i d  t h e  t r a i n i n g  prozram a t  NAS P e n s a c o l a  
e v e n t u a l l y  became major  e l e m e n t s  o f  t h e  P e n s a c o l a  comp-ex. Corry  F i e l d  w a s  
commissioned i n  1934, S a u f l e y  F i e l d  i n  1940, E l l y s o n  F i e l d  i n  1941, and 
Whit ing F i e l d  i n  1943. All four f i e l d s  w e r e  l a t e r  d e s i g n a t e d  n a v a l  a i r  
s t a t i o n .  

The Naval A i r  T r a i n i n g  Command was e s t a b l i s h e d  i n  J a n u a r y  1944, w i t h  
h e a d q u a r t e r s  a t  NAS Pensaco la .  The number of p i l o t s  t r a i n e d  a t  NAS P e n s a c o l a  
reached  a peak t h a t  y e a r .  
e x t e n s i v e  t r a i n i n g  and f l e w  a combined t o t a l  of a lmos t  two m i l l i o n  hours  w i t h  
t h e  f l e e t .  

Dur ing World War 11, 12,000 men completed t h e  
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A i r c r a f t  t echno logy  was i n  a c o n s t a n t  s t a t e  o f  f l u x .  I n  1947 ,  NAS P e n s a c o l a  
w a s  d e s i g n a t e d  a n  o v e r h a u l  a c t i v i t y  f o r  a i r c r a f t ,  and i n  1948 t h e  Assembly ana  
R e p a i r  Department became known as  O p e r a t i o n s  and R e p a i r  (OAR) Department.  

The a d a p t a b i l i t y  o f  t h e  h e l i c o p t e r  t o  m i l i t a r y  o p e r a t i o n s  l e d  t o  t h e  f o r m a t i o n  
o f  t h e  Navy's H e l i c o p t e r  T r a i n i n g  Uni t  One on 3 December 1950. Based a t  NAS 
P e n s a c o l a  E l l y s o n  F i e l d ,  t h e  bas ic  advanced h e l i c o p t e r  f l i g h t  t r a i n i n g  program 
q u i c k l y  matured and began t o  expand as t h e  demand f o r  g r a d u a t e  p i l o t s  
i n c r e a s e d .  I n  March 1554 ,  t h e  0 6 R  Department s u c c e s s f u l l y  completed t h e  f i r s t  
r epa i r  job o f  a Kaman PFK-1 Twin-Rotor H e l i c o p t e r  i n  B u i l d i n g  632. 

I n c r e a s i n g  usage  o f  m i l i t a r y  j e t  a i r c r a f t  and i t s  a d a p t a t i o n  t o  n a v a l  
o p e r a t i o n s  l e d  t o  t h e  c o n s t r u c t i o n  of  a new master j e t  a i r f i e l d  w i t h i n  t h e  
expanded b o u n d a r i e s  of NAS P e n s a c o l a  i n  1953. Now known as F o r r e s t  Sherman 
F i e l d ,  t h e  new runway s y s t e m  was c o n s t r u c t e d  i n  t h e  w e s t e r n  h a l f  of  t h e  
s t a t i o n ,  and C h e v a l i e r  F i e l d  was e v e n t u a l l y  abandoned as  a n  o p e r a t i o n a l  
f a c i l i t y  f o r  f ixed-wing a i r c r a f t .  

The P e n s a c o l a  complex c o n t r i b u t e d  t o  advancement i n  o t h e r  s c i e n t i f i c  f i e l d s  as  
w e l l .  I n  1957, t h e  Naval Aerospace  Medical  C e n t e r  was commissioned. The new 
center  combined t h e  t r a i n i n g  and r e s e a r c h  f a c i l i t i e s  o f  t h e  Naval Aerospace  
Medical  I n s t i t u t e  and t h e  Resea rch  L a b o r a t o r y  w i t h  t h e  c l i n i c a l  f a c i l i t i e s  of  
t h e  n a v a l  h o s p i t a l .  

The impor tance  o f  t h e  h i s t o r i c  r e s o u r c e s  o f  NAS P e n s a c o l a  were r e c o g n i z e d  when 
F o r t  San C a r l o s  w a s  d e d i c a t e d  as a n a t i o n a l  landmark o n  8 J u n e  1963 and 
e n t e r e d  on t h e  N a t i o n a l  K e g i s t e r  o f  H i s t o r i c  Places. 

The Bureau of  Yards and DOCKS commissioned t h e  P u b l i c  J o r k s  C e n t e r  l o c a t e d  a t  
NAS P e n s a c o l a  i n  J u l y  1965. The c e n t e r ' s  m i s s i o n  i n  cany ways i s  comparable  
t o  t h a t  of  a p u b l i c  works o r g a n i z a t i o n  s e r v i n g  a major  m e t r o p o l i t a n  area w i t h  
r e s p o n s i b i l i t y  f o r  u t i l i t i e s  and t r a n s p o r t a t i o n  added to t h e  workload.  

On 1 August 1971, t h e  Naval T r a i n i n g  Command was e s t a b l i s h e d  w i t h  h e a d q u a r t e r s  
a t  P e n s a c o l a  f o r  s u r f a c e ,  s u b- s u r f a c e  and a v i a t i o n  t r a i n i n g .  A s  t h e  f i r s t  
Ch ie f  o f  Naval T r a i n i n g ,  Vice-Admiral Malcolm W. Cag le  was charged  w i t h  
u n i f y i n g  t h e  Navy's t r a i n i n g  r e a d i n e s s  and managing t n t  f u n d s ,  t h e  f a c i l i t i e s ,  
t h e  c i r r i c u l a  and t h e  s u p p o r t  o f  a l l  t r a i n i n g  e x c e p t  c e r t a i n  a s p e c t s  of  f l e e t  
t r a i n i n g  and t r a i n i n g  a s s i g n e d  t o  t h e  Bureau of  >ledici?.e and Surgery .  

Another  a c t i o n  t a k e n  i n  t h e  l a t t e r  pa r t  of  1971  would rove t o  have a n  impact  
on NAS P e n s a c o l a ' s  f u t u r e  development .  The S e c r e t a r y  f t h e  Navy s i g n e d  a n  
agreement  w i t h  t h e  S e c r e t a r y  of t h e  I n t e r i o r  which a d c - d  c e r t a i n  l a n d s  n e a r  
t h e  a i r  s t a t i o n  t o  t h e  Gulf  I s land N a t i o n a l  S e a s h o r e .  T h i s  agreement 
t r a n s f e r r e d  management o f  a p p r o x i m a t e l y  b 4  acres s u r r o u n d i n g  F o r t  Redoubt,  
F o r t  B a r r a n c a s ,  and F o r t  San C a r l o s  t o  t h e  N a t i o n a l  Pa rk  S e r v i c e .  
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I n  mid-February 1972,  t h e  Naval Suppor t  Command moved from t h e  Bureau of  
P e r s o n n e l  under  t h e  Chie f  of Naval T r a i n i n g .  
Washington t o  P e n s a c o l a  and t o  t h e  s t a f f  o f  t h e  Chie f  of Naval T e c h n i c a l  
T r a i n i n g  i n  Memphis, Tennessee .  By November 1Y72, t h e  command's name had been 
changed t o  t h e  Naval E d u c a t i o n  and T r a i n i n g  Command, and t h e  s t a f f  was 
g e n e r a t i n g  long- range p l a n n i n g  s t u d i e s .  

T r a i n i n g  a x p e r t s  moved from 
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5.3.1 Genera l .  Naval A i r  S t a t i o n  (NAS) P e n s a c o l a ,  l o c a t e d  i n  t h e  ext reme 
s o u t h e a s t e r n  p o r t i o n  of  Escambia County,  F l o r i d a ,  l i e s  w i t h i n  t h e  C o a s t a l  
P l a i n  P r o v i n c e  of  t h e  Uni ted  S t a t e s .  T h i s  major  p h y s i o g r a p h i c  d i v i s i o n  
e x t e n d s  from N e w  York southward and westward i n t o  Texas.  I t  c o n s i s t s  
p r i n c i p a l l y  o f  u n c o n s o l i d a t e d  s a n d s ,  s i l t s ,  and c l a y s  d e p o s i t e d  b e f o r e  t h e  
s h o r e l i n e  of  t h e  c o n t i n e n t a l  mainland reached  i t s  present  p o s i t i o n .  The 
p r o v i n c e  i s  s u b d i v i d e d ,  and NAS P e n s a c o l a  i s  l o c a t e d  w i t h i n  t h e  C o a s t a l  
Lowland: a ser ies  of b road ,  n e a r l y  l e v e l ,  mar ine  t e r r a c e s  t h a t  e x t e n d  s e v e r a l  
miles i n  from t h e  c o a s t  and merge w i t h  t h e  narrow t e r r a c e s  a long  t h e  Escambia 
and P e r d i d o  R i v e r s .  The h i g h e s t  terraces i n  t h e  lowland have a n  e l e v a t i o n  o f  
abou t  100 f e e t ,  b u t  nowhere d o e s  NAS P e n s a c o l a  a c h i e v e  t h i s  e l e v a t i o n .  
Because o f  t h e  smooth topograhy  and t h e  f a i r l y  s h o r t  t i m e  s i n c e  i t  was under  
the sea, t h e  C o a s t a l  Lowland h a s  l i t t l e  d i s s e c t i o n ,  and i t s  d r a i n a g e  sys tem i s  
weakly deve loped  ( C a r l i s l e ,  1960).  F i g u r e  5-2 (Naval  F a c i l i t i e s  E n g i n e e r i n g  
Command, S o u t h e r n  D i v i s i o n ,  1980) shows t h e  g e n e r a l  s e t t i n g  of  NAS P e n s a c o l a ,  
and F i g u r e  5-3 (U.S. G e o l o g i c a l  Survey,  1957) p r e s e n t s  a b r o a d e r  view of  t h e  
g e o g r a p h i c a l  s e t t i n g .  

5.3.2 Cl imatology.  NAS P e n s a c o l a  i s  s i t u a t e d  i n  a humid, warm- temperature 
cl imate.  The summers are long  and w a r m ,  and w i n t e r s  a re  s h o r t  and mi ld .  The 
a v e r a g e  summer t e m p e r a t u r e  a t  P e n s a c o l a  i s  s l i g h t l y  more t h a n  BOOF, but  
t e m p e r a t u r e s  r e a c h  90°F o r  more a p p r o x i m a t e l y  19  days  i n  t h e  p e r i o d  June  
th rough  August .  The a v e r a g e  w i n t e r  t e m p e r a t u r e  i s  55OF, and on t h e  a v e r a g e ,  
t h e r e  are n i n e  f r e e z e s .  The c o l d  s p e l l s  are s h o r t ,  and t e m p e r a t u r e s  r a r e l y  go  
as low as 150F o r  20°F ( C a r l i s l e ,  1960,  Marsh, 1966,  and Flood and 
A s s o c i a t e s ,  e t  a l ,  1978).  

The a n n u a l  r a i n f a l l  i s  f a i r l y  h i g h ,  n e a r l y  62 i n c h e s  on  t h e  average .  R a i n f a l l  
i s  w e l l  d i s t r i b u t e d ,  w i t h  a peak i n  J u l y  and August .  Snow r a r e l y  f a l l s ,  b u t  
s n o w f a l l s  measur ing two t o  t h r e e  i n c h e s  have been recorded .  H a i l s t o r m s  are 
i n f r e q u e n t  and c o v e r  v e r y  r e s t r i c t e d  areas. T a b l e  5-1 c o n t a i n s  t e m p e r a t u r e  
and p r e c i p i t a t i o n  d a t a  f o r  P e n s a c o l a ,  F l o r i d a  ( C a r l i s l e ,  1960).  Average 
monthly  r a i n f a l l  s t a t i s t i c s  do  n o t  r e f l e c t  a g r e a t  v a r i a t i o n  i n  r a i n f a l l  
amounts. However, t h e  c h a r a c t e r  and d u r a t i o n  of  r a i n f a l l  changes  a g r e a t  d e a l  
w i t h  t h e  s e a s o n .  The broad maximum d u r i n g  t h e  summer months r e s u l t s  from 
s c a t t e r e d  c o n s e c u t i v e  showers and thunders to rms  which are p r e s e n t  n e a r l y  e v e r y  
day,  bu t  which may n o t  p r o v i d e  p r e c i p i t a t i o n  a t  a g i v e n  measurement s i t e .  
During t h e  t r a n s i t i o n a l  s p r i n g  and f a l l  s e a s o n s ,  monthly r a i n f a l l  amounts a r e  
b o t h  h a l f  o f  t h e  summer maximum, b u t  t h e  number of  days  w i t h  r a i n  and t o t a l  
t i m e  of r a i n t a l l  s t a n d s  i n  s h a r p  c o n t r a s t  t o  t h e  summer f i g u r e s .  R a i n f a l l  
d u r i n g  these p e r i o d s  r e s u l t s  from i n f r e q u e n t  f r o n t a l  p i s s a g e s  which s u p p l y  a 
g e n e r a l  area of  r a i n f a l l  i n  moderate- to- heavy amounts. 
months,  f r o n t s  p a s s  th rough  t h e  area more f r e q u e n t l y  arid are  a s s o c i a t e d  w i t h  
b r o a d e r  areas of l i g h t  r a in - - in  a d d i t i o n  t o  t h e  moderate  t o  heavy r a i n s  which 
may o c c u r  w i t h  t h e  a c t u a l  f r o n t a l  passage  (F lood  and A s s o c i a t e s ,  e t  a l ,  1980).  

During t h e  win ter  

Thunders torms o f  h igh i n t e n s i t y  are common, w i t h  as  much as th ree  o r  f o u r  
i n c h e s  o f  r a i n f a l l  d u r i n g  a n  hour  p e r i o d  (Marsh,  1966) .  F i g u r e  5-4 shows t h e  
s e a s o n a l  v a r i a t i o n  i n  r a i n f a l l  (Hughes, Hampton, and Tucker ,  1971) .  

The p r e v a i l i n g  winds blow from t h e  n o r t h  and n o r t h w e s t  d u r i n g  f a l l  and w i n t e r  
and f rom t h e  s o u t h  and sou thwes t  i n  s p r i n g  and summer. S u m e r  days  a r e  o f t e n  
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TABLE 5-1 
TEMPERATURE AND PRECIPITATION AT PENSACOLA 

ESCAMBIA COUNTY, FLORIDA 

TEMPERATURE (1 ) PRECI  P ITA 
I I I I Driest 
I Absolute I Absolute I I Year 

a * I  1 

Average Maximum i Minimum i Average (1954) 
(OF.) I ( O F . )  I (OF.) I ( I nches )  I (Inches ) 

I I t 
I December 
I January 
IFebruary 
I I Wint e r  
I 
IMarch 
IApri l  

l M a y  I Spring 
I 
I June 
I J u l y  
1 Augus t 

I I Summer 
I 
I Sei) t ember 
IOctober 
I November 
I 
lFal1 
I 
I Year 

55.1 
54.0 
56.0 

55.0 

60.2 
67.0 
73.8 

67.0 

79.6 
81 .O 
81.2 

80.6 

7 8 .  '1 
70.3 
60.2 

69.6 

68.0 

- 

- 

- 

- 

I 7 7  I 
I 79 I 
1 7 8  I 
I I 
I 79 I 
I I 
I 8 7  I 
I 92 I 
1 %  I 
I I 
I 94 I 
I I 
I 101 I 
I 10'3 I 
12 I 
I I 
I 103 I 
I I 
I I O ?  I 
I 95  I 
1 8 1  I 
I I 
I 102 I 

i 
I 

i I 103 

14 
14 

7 

7 

24 
34 
44 

24 

55 
62 
62 

55 

4 9 
35 
25 

25 

7 

- 

- 

- 

- 

I 4.17 
I 4.55 
I 3.93 
I 

1 

- 
I 12.65 

I 6.00 
I 4.90 
I 4.36 

I 15.26 

I 5.17 

- 
I 
I 
I 7.59 
I 7.43 
I 
I 

- 
I 20.19 

I 5 .78  
I 3.88 
I 3.84 

I 13.50 

I 61.60 
I 

- 
I 
I 

I 2.55 
I 1.89 
-- I 2 w 2 7  I 6.71 

I 3.50 
I 0.98 

I 

I O N  (2 )  I 
Wettest I 

Year I Average I 
(1953) I Snowfall I 
( Inches )  I ( Inches)  I 

t f 
14.67 
4.22 
9.10 

27.99 

4.86 
9.82 

6.70 

0.83 
8.42 
0.63 

I 

9.88 

2.60 
1.24 

I 18.56 

1 8.87 
5.03 
11.28 

25.18 

11.11 
0.64 

I 

I 6.93 

I 18.68 

- 1 1.53 
I 
I 5.37 

I 
- 

~ 

(3)  
0 
0 - 

( 3 )  

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0.1 

0.1 

0.1 

- 

- 

- 

I 
I I I I I I 

I i 1 28.66 I 90.41 
I I .  

( 1 )  Average temperature based on a 76-year r eco rd ,  through 1955; h ighes t  and lowest temperature 
on a 51-year r eco rd ,  through 1930. 

(2)  Average p r e c i p i t a t i o n  based on a 76-year r eco rd ,  through 1955; wettest  and d r i e s t  years  
based on a 76-year record ,  i n  the  period 1880-1955; snowfall  based on a 51-year r eco rd ,  
through 1930.. 

+ (  . . ,  . * * *  ' ' : . .  \ 
I ( ?  r a c  
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s u l t r y ,  b u t  most of the  n i g h t s  are  cooled  by breezes .  Wind v e l o c i t i e s  a r e  
moderate except  dur ing  thunde r squa l l s  ( C a r l i s l e ,  1960). The  winds a r e  l a r g e l y  
a f u n c t i o n  of the  i n t e n s i t y  of  t he  A t l a n t i c  Burmuda High P re s su re  a r e a  and t h e  
l o c a l  sea breeze c i r c u l a t i o n  produced by t h e  ocean- land hea t ing  d i f f e r e n t i a l .  
These e f f e c t s  a r e  r e f l e c t e d  by the p r e v a i l i n g  s o u t h e r l y  winds i n  t he  summer 
when t h e  Bermuda High i s  most dominant and t h e  land is warmer than  the  ocean. 
A s  t h e  land becomes warmer on hot  summer days,  t h e  s e a  breeze  ampl i f i e s  
accord ingly .  A t  n igh t  when t h e  land mass s ta r t s  t o  c o o l ,  t h e  sea breeze 
weakens and u s u a l l y  r e v e r s e s  i n t o  a land-breeze. This  d a i l y  change i n  t he  
l o c a l  wind c i r c u l a t i o n  t ends  t o  produce a complete c lockwise r o t a t i o n  of t h e  
s u r f a c e  wind d i r e c t i o n  every  24 hours. I n  t h e  w i n t e r  t i m e ,  when the  i n f luence  
of t h e  Bermuda High i s  n e g l i g i b l e  and t h e  land i s  c o o l e r  t han  t h e  ocean, 
n o r t h e r l y  winds p r e v a i l  (Flood and Assoc i a t e s ,  e t  a l ,  1980). Table  5-2 
r e f l e c t s  t h e  wind-rose f o r  N A S  Pensacola.  

Severe weather ,  which inc ludes  thunderstorms,  to rnadoes ,  t r o p i c a l  s to rms ,  and 
hu r r i canes  occur  so  i n f r e q u e n t l y  t h a t  p r e c i s e  s t a t i s t i c s  are o f t e n  meaningless.  

Records from 1885 t o  1974 i n c i d a t e  a s i x  yea r  average between hu r r i canes ,  b u t  
t h e  l a s t  18 years of t h a t  pe r iod  produced no hu r r i cane  damage a t  NAS Pensacola  
(Flood and Assoc i a t e s ,  e t  a l ,  1980). Hurr icane F rede r i ck  reminded NAS 
Pensacola  t h a t  t h e  t h r e a t  i s  very real.  Tornadoes w i th  wind speeds of 150 t o  
300 m i l e s  p e r  hour can cause  e x t e n s i v e  damage, and winds of  60 miles pe r  hour 
a s s o c i a t e d  wi th  thunderstorms moving 30 t o  50 m i l e s  p e r  hour a r e  a t h r e a t  t o  
p lanes ,  boa t s ,  antennae,  and c o n s t r u c t i o n  i n  p rog re s s  (Flood and Assoc i a t e s ,  
e t  a l ,  1980). 

5.3.3 Topography. The s u r f a c e  of  NAS Pensacola  i s  g e n t l y  s lop ing  t e r r a i n ,  
ranging i n  e l e v a t i o n  from sea l e v e l  t o  approximately 40 f e e t  above mean s e a  
l eve l .  Moderately i n c i s e d ,  5- t o  10- fee t ,  n a t u r a l  and man-made d ra inages  
channel  t he  s u r f a c e  water from N A S  Pensacola  t o  e i t h e r  Bayou Grande t o  t h e  
no r th ,  o r  Pensacola  Bay t o  t h e  south .  Extens ive  grad ing  and improvements i n  
t he  v i c i n i t i e s  of F o r r e s t  Sherman and Cheval ie r  F i e l d  have r e s u l t e d  i n  l a r g e ,  
n e a r l y  l e v e l  p l a n a r  a r ea s .  The western end of NAS Pensacola  c o n t a i n s  some 
marsh areas and s e v e r a l  sha l low p i t s  which a r e  t h e  r e s u l t s  of sand borrowing 
a c t i v i t i e s  t o  o b t a i n  c o n s t r u c t i o n  material.  Seve ra l  c a n s t r u c t i o n  a c t i v i t i e s ,  
t a r g e t  b u t t s ,  F o r t  Redoubt, and F o r t  Barrancas have r e s u l t e d  i n  i s o l a t e d  a r e a s  
of anomalous topographic  highs.  F igure  5-5 shows the  topography of NAS 
Pensacola  ( U . S .  Geologica l  Survey, 1970) and F igure  5-0 shows t h i s  topography 
i n  a more gene ra l i zed  form (Naval F a c i l i t i e s  Engineer ing Command, Southern 
D iv i s ion ,  1980). 

5.3.4 G e o l o u .  The g e o l o g i c a l  l i t e r a t u r e  a p p l i c a b l e  -0 NAS Pensacola  
c o n s i s t e d  of s t u d i e s  f o r  t h e  p r e p a r a t i o n  of a r e p o r t  c n  Escambia and Santa  
Road Counties  (Marsh, 1966). Primary sources  examinea by Marsh included 
S e l l a r d s  and Gunter ,  1912; Matson and Sandford 1913; Jacob and Cooper, 1940; 
Applin and Applin,  1944; Cooke, lY45; Calvern,  1949; XacNeil, 1949; C a r l s t o n ,  
1950; Heath and C la rk ,  1951; P u r i  and Vernon, 1959; C a r l i s l e ,  1960; Marsh, 
1962; Musgrove, Barraclough, and Grantnam, 1'365; and 3ar rac lough  and Marsh, 
1965. 
p r e p a r a t i o n  of I la rsh ' s  1966 r e p o r t .  Th i s  r e p o r t  is  probably t h e  most 
d e f i n i t i v e  work on E s c a m b i a  and Santa  Rosa Counties  and,  hence, NAS 
Pensacola.  The fol lowing d e s c r i p t i o n s  and f i g u r e s ,  u n l e s s  o therwise  no ted ,  
are de r ived  from these  accounts .  

Numerous o t h e r  p e r i p h e r a l  r e f e r ences  were a l s o  used by Marsh i n  

0 0 0 0 G 7 0  5-12 
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TABLE 5 - 2  
!\IIND D I R E C T I O N  AT XAS 

I 
PERCENTAGE OF TIME 

I 
W I N D  D I R E C T I O N  

I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Nor th  

N o r t h e a s t  

East 

S o u t h e a s t  

Sou th  

Southwest  

West 

Northwest  

i 
i 16.0 

10.5 

11.5 

11 .5  

13 .O 

10.5 

8.0 

9.0 
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The f o r m a t i o n s  c o n s i d e r e d  and d e s c r i b e d ,  from o l d e s t  t o  y o u n g e s t ,  a r e  
H a t c h e t i g b e e  Format ion,  T a l l a h a t t a  Format ion,  L i sbon  E q u i v a l e n t ,  Oca la  Group, 
Bucatunna Clay Nember (Bryam F o r m a t i o n ) ,  Chicicasawhay Limestone,  Tampa 
Format ion,  P e n s a c o l a  Clay ,  Hiocene Coarse  C l a s t i c s  and C i t r o n e l l e  Format ion.  
F i g u r e  5-7 shows t h e  g e n e r a l i z e d  g e o l o g i c  column f o r  t h e  w e s t e r n  F l o r i d a  
Panhandle .  

The H a t c h e t i g b e e  Format ion u n d e r l i e s  western-most F l o r i d a  a t  d e p t h s  r a n g i n g  
from 1 ,270  f e e t  below sea l e v e l  i n  n o r t h e a s t  S a n t a  Rosa County,  t o  2 ,730  f e e t  
below sea l e v e l  i n  s o u t h e r n  Escambia County and N A S  Pensaco la .  The t h i c k n e s s  
of  t h e  f o r m a t i o n  r a n g e s  from 220 f e e t  i n  n o r t h w e s t e r n  S a n t a  Rosa County t o  420 
t e e t  j u s t  eas t  of  Pensaco la .  The H a t c h e t i g b e e  Format ion  c o n s i s t s  
p redominan t ly  o f  g r a y  t o  d a r k  g r a y ,  s i l t y  micaceous  c l a y .  The c l a y  i s  
f o s s i l i f e r o u s  and c a l c a r e o u s  and c o n t a i n s  a l i t t l e  p y r i t e .  
l i g h t- g r a y ,  n a r d  g l a u c o n i t i c  s h a l e  s i l t s t o n e ,  and s h a l y  l i m e s t o n e  are p r e s e n t  
i n  lesser amounts. 

Beds of g r a y  t o  

The T a l l a h a t t a  Format ion l i e s  a t  d e p t h s  r a n g i n g  from 1,040 f e e t  below sea 
l e v e l  i n  n o r t h e a s t  Escambia  County t o  2,230 f e e t  below sea l e v e l  i n  s o u t ’  i iern 
Escambia County,  and i t s  minimum t h i c k n e s s  o f  170 f e e t  i s  a t  Pensaco la .  The 
f o r m a t i o n  c o n s i s t s  p redominan t ly  o f  h a r d ,  l i g h t- g r a y ,  c a l c a r e o u s  s h a l e  and 
s i l t s t o n e  w i t h  numerous i n t e r b e d s  of g r a y  Limestone and f i n e  t o  v e r y  c o a r s e ,  
pebb ly  sand .  A l i t t l e  g r a y  o r  brown c l a y  is  p r e s e n t ,  and p y r i t e  was n o t e d  i n  
a few samples .  

The L i sbon  E q u i v a l e n t  u n d e r l i e s  S a n t a  Rosa and Escambia C o u n t i e s  a t  d e p t h s  
r a n g i n g  from 510 f e e t  below sea l e v e l  i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  a r e a  t o  
2 ,090 f e e t  i n  t h e  sou thwes t  c o r n e r  o f  t h e  area. The f o r m a t i o n  r a n g e s  i n  
t h i c k n e s s  from 345 feet  i n  n o r t h e r n  Escambia County t o  600 f e e t  i n  
e a s t - c e n t r a l  S a n t a  Rosa County. The L i sbon  E q u i v a l e n t  c o n s i s t s  c h i e f l y  of 
s h a l e y  l i m e s t o n e  whose c o l o r  r a n g e s  from dark- gray t o  brownish- gray t o  v e r y  
l i g h t- g r a y i s h  cream. 
Oca la  Group and b r e a k s  i n t o  h a r d ,  b locky  f ragments  s p e c k l e d  w i t h  g l a u c o n i t e .  
The L i s b o n  E q u i v a l e n t  c o n t a i n s  a number of s h a l e  zones .  
p r e s e n t  i n  t h e  n o r t h e r n  p a r t  o f  t h e  area,  l i e s  120 t o  170 f e e t  below t h e  t o p  
o f  t h e  L i sbon  E q u i v a l e n t ,  and  t h e  zone i s  q u i t e  v a r i a b l e .  A t  some p l a c e s  i t  
c o n s i s t s  o f  from one t o  f o u r  t h i n  beds  occupying a n  i n t e r v a l  of  10 t o  80 f e e t ;  
e l s e w h e r e  o n l y  a s i n g l e  bed ,  l o c a l l y  as t h i c k  as  7 0  f e ? t ,  i s  p r e s e n t .  The 
lower  zone,  p r e s e n t  i n  t h e  s o u t h e r n  p a r t  o f  t h e  area  “ . i i ch  i n c l u d e s  NAS 
P e n s a c o l a ,  o c c u r s  c l o s e  t o  t h e  b a s e  of  t h e  f o r m a t i o n  z:;d c o n s i s t s  o f  a s i n g l e  
bed of s h a l e  60 t o  90 f e e t  t h i c k .  The material  making up t h e  s h a l e y  zones  
r a n g e s  from a s i l t y  s h a l e  t o  s h a l e y  s i l t s t o n e  which i s  g e n e r a l l y  h a r d ,  
l i g h t- g r a y i s h  t a n  t o  l i g h t- g r a y ,  c l a c a r e o u s ,  and g a l u c s n i t i c .  The L i sbon  
E q u i v a l e n t  a l s o  c o n t a i n s  some g r a y  c l a y ,  and,  i n  s o u t n e r n  Escambia  County,  a 
c o n c e n t r a t i o n  o f  g l a u c o n i t e  a n d / o r  phospha te  o c c u r s  a t  t h e  base o f  t h e  u n i t .  

The r o c k  i s  more mass ive  and compact t h a n  t h e  o v e r l y i n g  

The upper  s h a l e  zone,  

The Ocala Group u n d e r l i e s  t h e  western F l o r i d a  Panhandle  a t  d e p t h s  r a n g i n g  from 
290 f e e t  below sea l e v e l  i n  t h e  n o r t h e a s t  c o r n e r  of  S a n t a  Rosa County t o  1 ,940 
f e e t  below sea l e v e l  a t  t h e  s o u t h e r n  end of Escambia County. The Ocala 
t h i c k n e s s  r a n g e s  from 90 f e e t  j u s t  east of P e n s a c o l a  t o  235 f e e t  i n  
n o r t h e a s t e r n  S a n t a  Rosa County. I n  western-most F l o r i d a ,  t h e  Ocala i s  
t y p i c a l l y  a l i g h t- g r a y  or gray i sh -c ream l i m e s t o n e  n e a r  t h e  upper  c o n t a c t ,  
changing downward t o  c h a l k y  w h i t e  l imes tone .  L o c a l l y ,  a l l  l i m e s t o n e  i n  t h e  
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GENERALIZED GECAGIC COLUMN , e  - 
SERIES 

OF FORMATIONS IN THE WESTERN FLORIDA PANHANDLE 

FORMATION 
GRAPHIC 
SECTION 

. 
PLEISTOCENE l?J 

PLEISTOCENE MARINE TERRACE DEPOSITS: SAND, L IGHT TAN. FINE TO COARSE 
'. .. . . *: - CITRONELLE FORMATION: SAND WITH LENSES OF CLAY AND GRAVEL.  ... . . c - 
:-- . : .- . . 
: . ":. - . . . , . : .. 

SAND, LIGHT-YELLOWISH-BROWN TO REDDISH-BROWN. VERY F INE 
TO VERY COARSE A N D  POORLY SORTED. HARDPAN LAYERS IN 
UPPER PART. LOGS AND CARBONACEOUS ZONES PRESENT IN 

. . .  

.* ;. 
.. . -. C '  . . - .  r ' 

PENSACOLA CLAY: FORMATION CONSISTS OF AN UPPER MEMBER 
' A N D  LOWER MEMBER O F  DARK-TO-LIGHT-GRAY, TOUGH, SANDY 
CLAY; SEPARATED B Y  THE ESCAMBIA SAND MEMBER OF GRAY,  
FINE TO COARSE, QUARTZ SAND. CONTAINS CARBONIZED 
PLANT FRAGMENTS, A N D  ABUNDANT MOLLUSKS A N 0  FORAMINIFERS, 

PENSACOLA C L A Y  IS  PRESENT ONLY IN SOUTHERN 
HALF OF AREA. INTERFINGERING WITH THE MIOCENE COARSE 
CLASTICS IN THE CENTRAL PART. 

PLACES. FOSSILS EXTREMELY SCARCE EXCEPT NEAR T H E  COAST 
WHERE SHELL BEDS M A Y  BE THE MARINE EQUIVALENT O F  THE 
F L U V I A L  FACIES O F  THE CITRONELLE. 

LOWER MIOCENE AND 

UPPER EOCENE 

LISBON EQUIVALENT: SHALY LIMESTONE, DARK-GRAY TO GRAYISH- 
CREAM; HARD,  COMPACT; GLAUCONITIC; WITH THICK INTERVALS 
O F  DENSE, LIGHT-GRAY SHALE- 

MIDDLE EOCENE 

WITH NUMEROUS INTERBEDS OF GRAY LIMESTONE A N D  VERY F INE 
TO VERY COARSE. PEBBLY SAND. FORAMINIFERS LOCALLY ABUNDANT.  

- ---  - - ---  - - - _  
- - _  HATCHETIGBEE FORMATION: CLAY, GRAY TO DARK.GRAY, MICACEOUS, 

SILTY, WITH BEDS OF GLAUCONITIC SHALE, SILTSTONE, AND 
SHALY LIMESTONE. MOLLUSKS, FORAMINIFERS, CORALS. ECHIN- 
OIDS. BASH1 M A R L  MEMBER (ABOUT 10 FEET THICK) AT  BASE. 

- - ---c 

LOWER EOCENE 

FIGURE 5-7 GENERALIZED GEOLOGIC COLUMN OF FORMATIONS IN THE WESTERN FLOf(IDA PANtiANDLE 



Ocala may b e  w h i t e .  The Ocala Group c o n s i s t s  m o s t l y  o f  l a r g e  f o r a m i n i f e r s  and 
o t h e r  f o s s i l s .  Commonly, t h e  l i m e s t o n e  i s  somewhat g l a u c o n i t i c ,  w i t h  l o c a l  
r ep lacement  o f  f o s s i l s  by g l a u c o n i t e  i n  a f e w  p l a c e s .  A t  some l o c a l i t i e s ,  as 
much as f i v e  p e r c e n t  of  some samples  c o n s i s t e d  of s h i n y ,  brownish- gold,  
rounded p e l l e t s  t h a t  may be phosphate .  A small amount o f  l i g h t- g r a y  c l a y  was 
n o t e d  i n  some s a m p l e s ,  and some c u t t i n g s  o f  Ocala from a water w e l l  i n  
n o r t h e r n  S a n t a  Rosa County c o n t a i n e d  a few f ragments  o f  f o s s i l  wood. 

The Bucatunna c l a y  member o f  t h e  Byram Format ion  u n d e r l i e s  t h e  e n t i r e  w e s t e r n  
Panhandle  o f  F l o r i d a  and ,  i n  S a n t a  Rosa and E s c a m b i a  C o u n t i e s  o c c u r s  a t  d e p t h s  
below sea l e v e l  r a n g i n g  from abou t  200 f e e t  i n  n o r t h e a s t e r n  S a n t a  Rosa County 
t o  a b o u t  1 ,760 f e e t  i n  s o u t h e r n  Escambia County. I t s  t h i c k n e s s  r a n g e s  from 45 
f e e t  i n  n o r t h e a s t e r n  S a n t a  Rosa County t o  215 f e e t  i n  s o u t h w e s t e r n  S a n t a  Rosa 
County. The Bucatunna g e n e r a l l y  t h i c k e n s  toward t h e  Gulf  of Mexico. I n  
w e s t e r n  F l o r i d a  t h e  Bucatunna c o n s i s t s  of f o s s i l i f e r o u s ,  c a l c a r e o u s  c l a y ,  d a r k  
l i g n i t i c  c l a y ,  l a m i n a t e d  f i n e  s a n d  and c l a y ,  and l a m i n a t e d  a r g i l l a c e o u s  f i n e  
sand w i t h  some beds o f  c o a r s e r  sand.  Samples of t h e  Bucatunna c o n t a i n e d  from 
f i v e  t o  40 p e r c e n t  f i n e ,  q u a r t z  s a n d ,  b u t  t h i s  c l a s t i c  material p robab ly  does  
n o t  o c c u r  as d i s c r e t e  i n t e r b e d s  b u t  i s  d i s s e m i n a t e d  th roughout  t h e  c l a y  as  a 
g r i t t y  admixture .  Most w e l l  samples  of t h e  Bucatunna from Escambia and S a n t a  
Rosa C o u n t i e s  c o n s i s t  of da rk- gray ,  s o f t ,  c a l c a r e o u s ,  s i l t y  t o  sandy  c l a y  
which c o n t a i n s  o c c a s i o n a l  f l e c k s  o f  c a r b o n i z e d  wood and a l i t t l e  p y r i t e .  

The Chickasawhay Limestone u n d e r l i e s  a l l  of Escambia and S a n t a  Rosa C o u n t i e s ,  
t h i c k e n i n g  gu l fward  from 30 t o  40 f e e t  a l o n g  t h e  n o r t h e r n  b o r d e r  o f  t h e  area 
t o  as much as 130 fee t  a l o n g  t h e  margin  of t h e  g u l f .  The f o r m a t i o n  c o n s i s t s  
o f  g r a y  t o  Light- gray,  h a r d ,  h i g h l y  porous  o r  v e s i c u l a r  l i m e s t o n e  and 
d o l o m i t i c  l i m e s t o n e ;  i n t e r b e d d e d  w i t h  l i g h t  brown, h a r d ,  v e s i c u l a r  t o  compact 
d o l o m i t i c  l i m e s t o n e ;  o r  d o l o m i t e  t h a t  has  a d i s t i n c t i v e  s u g a r y  t e x t u r e .  
Fragments  of  t h e  Chickasawhay Limestone have a knobby, rough s u r f a c e  t h a t  
g i v e s  t h e  i m p r e s s i o n  o f  a mic rocoqu ina  o f  o b s c u r e  f o s s i l  f r a g m e n t s ,  a l t h o u g h  
few c a n  a c t u a l l y  b e  d i s t i n g u i s h e d  as such.  

The Tampa Format ion,  removed by e r o s i o n  i n  t h e  n o r t h e r n  pa r t s  of  S a n t a  Rosa 
and Escambia C o u n t i e s ,  r e a c h e s  i t s  maximum t h i c k n e s s  o f  abou t  270 f e e t  i n  
s o u t h e r n  E s c a m b i a  County and is  p r e s e n t  b e n e a t h  NAS P e s s a c o l a .  The f o r m a t i o n  
is  h a r d ,  l i g h t- g r a y  t o  g r a y i s h- w h i t e ,  a l t h o u g h  i n  p l a c - s  i t  c o n t a i n s  s e v e r a l  
beds  of c l a y ,  e s p e c i a l l y  i n  t h e  upper  p a r t ,  and i t  i s  ::-:pothesized 
( B a r r a c l o u g h  and Harsh,  1962) t h a t  t h e  d e c r e a s e d  effective p o r o s i t y  of  t h e  
l i m e s t o n e  r e s u l t i n g  from t h e  p r e s e n c e  o f  so much c l a y  r L i s  been a n  impor tan t  
f a c t o r  i n  t h e  d r a s t i c  d e c l i n e  o f  water l e v e l s ,  amount i ; ;  t o  more t h a n  125 f e e t  
s i n c e  1936, i n  t h e  F o r t  Walton Beach, F l o r i d a ,  area. 

The P e n s a c o l a  Clay u n d e r l i e s  t h e  area a t  d e p t h s  r a n g i n g  from 135 f e e t  below 
sea l e v e l  i n  c e n t r a l  S a n t a  Rosa County t o  1 ,000 f e e t  beiow sea l e v e l  i n  t h e  
sou thwes t  c o r n e r  of Escambia County. The t o t a l  t h i c k n e s s  o f  t h e  f o r m a t i o n  
r a n g e s  from 380 f e e t  i n  t h e  area f o u r  miles  n o r t h w e s t  o f  P e n s a c o l a  t o  more 
t h a n  1,000 f e e t  a t  H o b i l e  Bay. The upper  member r a n g e s  i n  t h i c k n e s s  from 240 
f ee t  abou t  10 miles eas t  o f  P e n s a c o l a  t o  b80 f e e t  two iniles sou thwes t  of 
Pensaco la .  The lower  member r a n g e s  i n  t h i c k n e s s  from i50 f e e t  a t  t h e  easterm 
edge  of  S a n t a  Rosa County on S a n t a  Rosa I s l a n d  t o  330 feet  a t  F o r t  Walton 
Beach, F l o r i d a .  The Escamoia Sand Member th icKens  southwestward from a 
minimum o f  20 f e e t  abou t  s i x  mi l e s  n o r t h  of t h e  mouth o f  t h e  E s c a m b i a  R i v e r  t o  
a maximum o f  160 f e e t  i n  t h e  area 4.5 m i l e s  west o f  t h e  mouth o f  t h e  P e r d i d o  
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River .  F i g u r e  5-8 i s  a n  i sopachous  map of  t h e  P e n s a c o l a  Clay and F i g u r e  5-9 
shows t h e  c o n t o u r s  on t o p s  o f  t h e  P e n s a c o l a  Clay.  The upper  and lower members 
o f  t h e  P e n s a c o l a  C l a y  c o n s i s t s  of t o u g h ,  d a r k  t o  l i g h t- g r a y  c l a y ,  but  a t  a few 
l o c a l i t i e s  i t  i s  brownish- gray.  The c l a y  i s  t y p i c a l l y  s i l t y  and c o n t a i n s  
v a r i a b l e  amounts o f  v e r y  f i n e  t o  v e r y  c o a r s e  q u a r t z  sand .  B i t s  of  c a r b o n i z e d  
wood and p l a n t  r emains ,  such  as l e a v e s  and r e e d s ,  a r e  p r e s e n t  th roughout  t h e  
fo rmat ion .  

s h e l l s  and f o r a m i n i f e r s  are  abundan t  th roughout  t h e  P e n s a c o l a  Clay.  The 
former  are e s p e c i a l l y  abundant  i n  t h e  upper  p a r t  o f  t h e  upper  member  i n  
west- central and s o u t h e r n  Escabmia County,  where t h i c k  beds c o n s i s t i n g  almost 
e n t i r e l y  of s h e l l s  a r e  found n e a r  t h e  t o p  o f  t h e  u p p e r  member. The Escambia 
Sand Member c o n s i s t s  p redominan t ly  o f  l i g h t- g r a y  t o  brownish- gray,  
f i n e- t o- c o a r s e  sand and q u a r t z  g r a n u l e s  i n  t h e  lower  pa r t  and p e a s i z e  g r a v e l  
i n  t h e  upper  p a r t .  I n  s o u t h e r n  S a n t a  Rosa County,  t h e  Escambia Sand Hember 
c o n t a i n s  some ca rbonaceous  mater ia l  and abundance of  b l a c k  g r a i n s ,  p o s s i b l y  
phospha te ,  i n  t h e  lower f i v e  f e e t .  

. .  
The c l a y  i s  micaceous and s l i g h t l y  c a l c a r e o u s  w i t h  some p y r i t e  . .  p r e s e n t .  L o c a l l y ,  t h e  f o r m a t i o n  g r a d e s  i n t o  a c l a y e y  s i l t s t o n e .  Mollusk 

The Miocene Coarse  Clas t ics  are p r e s e n t  everywhere i n  t h e  western Panhandle  
e x c e p t  i n  a n  area between c e n t r a l  Escambia County and s o u t h w e s t e r n  S a n t a  Rosa 
County ,  where t h e  C i t r o n e l l e  Format ion  l i e s  unconformably upon t h e  upper  
member o f  t h e  P e n s a c o l a  Clay ,  and i n  area east  o f  F o r t  Walton Beach, F l o r i d a ,  
where t h e  C i t r o n e l l e  l i e s  unconformably upon t h e  lower member of  t h e  P e n s a c o l a  
Clay.  The t h i c k n e s s  o f  t h e  Miocene Coarse  C l a s t i c s  i s  v a r i a b l e ,  g e n e r a l l y  
r a n g i n g  from a b o u t  70 f e e t  i n  n o r t h- c e n t r a l  Escambia County t o  as much a s  500 
f e e t  in w e s t- c e n t r a l  S a n t a  Rosa County. The Miocene Coarse  C l a s t i c s  c o n s i s t s  
c h i e f l y  o f  l ight- brown t o  l i g h t - g r a y ,  p o o r l y  s o r t e d ,  f i n e  t o  v e r y  c o a r s e  sand  
and g r a n u l e s  and small p e b b l e s  o f  q u a r t z .  Muscovi te  i s  abundant  t h r o u g h o u t ,  
and a t  several  p l a c e s  i n  b o t h  t h e  n o r t h e r n  and s o u t h e r n  p a r t s  o f  t h e  a r e a  t h e  
sand  c o n t a i n s  abundant  f r agments  o f  c a r b o n i z e d  wood. L i g h t  t o  da rk- gray ,  
ca rbonaceous  c l a y  and s i l t s t o n e  t h a t  a r e  somewhat c a l c a r e o u s  o c c u r  th roughout  
t h e  u n i t  as  l e n s e s  up t o  180 f e e t  t h i c k .  I n  n o r t h e a s t e r n  S a n t a  Rosa County,  
abou t  b o  f e e t  o f  pea- s ized  g r a v e l  i s  p r e s e n t  n e a r  t h e  t o p  o f  t h e  c o a r s e  
c l a s t i c s .  L o c a l l y ,  a few b l a c k  p h o s p h a t i c  p e b b l e s ,  f r agments  o f  l i m o n i t e ,  and 
p i e c e s  o f  hardpan ( s a n d  cemented w i t h  i r o n  o x i d e s )  were n o t e d .  
d i s t i n c t i v e  f e a t u r e  of t h e  Miocene Coarse  C l a s t i c s  i s  :he numerous s h e l l  beds 
t h a t  o c c u r  th roughout .  These beds c o n s i s t  m o s t l y  o f  r ; - n u t e  mol lusks  t h a t  
commonly make up f i v e  t o  50 p e r c e n t  o f  some w e l l  sampi-s .  I n  a w e l l  j u s t  
n o r t h  of  P e n s a c o l a ,  t h e  upper  t h r e e- q u a r t e r s  o f  t h e  N i  2ene Coarse  C l a s t i c s  
c o n t a i n s  so  many s h e l l  beds t h a t  h a l f  o f  t h e  rock  mate . - i a l  from t h i s  i n t e r v a l  
(300 f e e t  i n  t h i c k n e s s )  c o n s i s t s  o f  s h e l l s .  F i g u r e  5- 3 shows t h e  c o n t o u r s  on 
t o p  o f  t h e  Miocene s e c t i o n  i n  t h e  w e s t  F l o r i d a  Panhanc e .  

0 

The most 

The C i t r o n e l l e  Format ion u n d e r l i e s  a l l  o f  S a n t a  Rosa 2 . a  E s c a m b i a  C o u n t i e s  and 
is o v e r l a i n  i n  most p l a c e s  b y  P l e i s t o c e n e  t e r r a c e  d e p o s i t s .  The t h i c k n e s s e s  
of t h e  i n d i v i d u a l  u n i t s  are u s u a l l y  no t  apparent  because  i t  i s  v i r t u a l l y  
i m p o s s i b l e  t o  d i f r e r e n t i a t e  P l e i s t o c e n e  sand  and g r a v e l  of  t h e  mar ine  t e r r a c e  
from t h e  C i t r o n e l l e  sand and g r a v e l  ( C a r l s t o n ,  1 9 5 0 ) .  However, t h e  t e r r a c e  
d e p o s i t s  are r e l a t i v e l y  t h i n ,  and t h e r e f o r e  t h e i r  i n c l u s i o n  would no t  g r e a t l y  
a l t e r  t h e  g e n e r a l  t h i c k n e s s  f i g u r e s .  T o g e t h e r ,  t h e  C i t r o n e l l e  and t e r r a c e  
d e p o s i t s  r ange  i n  t h i c k n e s s  from abou t  30 f e e t  a t  t h e  s o u t h e r n  b o r d e r  of  S a n t a  
Rosa County t o  abou t  790 f e e t  i n  n o r t h w e s t e r n  Escambia County. The combined 
t h i c k n e s s  of  
v a r i a b l e  f o r  

t h e s e  two u n i t s  i n  Escambia and S a n t a  Rosa C o u n t i e s ,  i s  q u i t e  
two r e a s o n s ;  (1) t h e  base o f  t h e  C i t r o n e l l e  a p p e a r s  t o  be  a n  

5- 19 
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F I G U R E  5-9. CONTOURS ON T O P  OF THE PENSACOLA CLAY IN THE SOUTHERN 
HALF OF ESCAMBIA AND SANTA ROSA C O U N T I E S ,  F L O R I D A .  
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ESCAMBIA C O U N T Y  ALABAMA 
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i r r e g u l a r  s u r f a c e  o f  unconformi ty ,  and ( 2 )  t h e  t o p  o r  t h e  t e r r a c e  d e p o s i t s  
c o i n c i d e s  w i t h  a n  i r r e g u l a r  topography o f  c o n s i d e r a b l e  r e l i e f .  
c o n s i s t s  p r i n c i p a l l y  o f  q u a r t z  sand which c o n t a i n s  numerous l e n s e s ,  beds ,  ana 
s t r i n g e r s  o f  c l a y  and g r a v e l ,  and t h e  l i t h o l o g y  changes  a b r u p t l y .  
t ; i p l c a l l y  l i g h t ,  yellowish- brown t o  reddish- brown, a l t h o u g h  some i s  whi te  o r  
l i g n t - g r a y .  
s o r t e d ,  r a n g i n g  from v e r y  f i n e  t o  v e r y  c o a r s e .  
th roughout .  I n  p l a c e s ,  t h e  sand g r a d e s  i n t o  g r a v e l  composed of q u a r t z  and 
c h e r t  p e b b l e s  up  t o  a n  i n c h  i n  d i a m e t e r .  X f e w  p e b b l e s  o f  s i l i c i f i e d ,  o o l i t i c  
l i m e s t o n e  were no ted  i n  samples f r o m  t h e  n o r t h e r n  p a r t  o f  t h e  a r e a .  Elsewhere 
t h e  sand g r a d e s  i n t o  s i l t s t o n e  and c l a y .  The s i l t s t o n e  i s  l i g h t- g r a y  t o  
l i g h t - y e l l o w  and i n  p l a c e s  c o n t a i n s  abundant c a r b o n i z e d  p l a n t  remains .  
c l a y  o c c u r s  in l e n s e s  as  much as  60 f e e t  t h i c k  and i s  c h i e f l y  whi te  o r  g r a y ,  
a l t h o u g h  some i s  l a v e n d e r ,  y e l l o w ,  o r  brown. Fragments o f  ca rbon ized  wood a r 2  
common i n  t h e  g r a y  c l a y .  Xlthougn i t  i s  d i f f i c u l t  t o  a s c e r t a i n  t h e  h o r i z o n t a i  
e x t e n t  of t h e  c l a y  beds w i t h i n  t h e  C i t r o n e l l e ,  t h e y  p r o b a b l y  range from a few 
r e e t  t o  two o r  t h r e e  m i l e s  i n  l e n g t h .  A d i s t i n c t i v e  rock  t y p e  t h a t  o c c u r s  i n  
t h e  C i t r o n e l l e  F o r n a t i o n  th roughout  w e s t e r n  F l o r i d a  i s  a l imoni te- cemented 
s a n d s t o n e  c a l l e d  "hardpan." T h i s  r o c k ,  formed by c e m e n t a t i o n  of  sand w i t h  
i r o n  o x i d e s  p robab ly  p r e c i p i t a t e d  f r o m  groundwate r ,  i s  d a r k ,  rusty- brown and 
i s  g e n e r a l l y  e x t r e m e l y  h a r d ,  a l t h o u g h  some may be r e l a t i v e l y  s o f t .  The 
"hardpan" most commonly o c c u r s  as l a y e r s  t h a t  p a r a l l e l  t h e  e n c l o s i n g  
sed iments .  These layers  range  from a f r a c t i o n  o f  a n  i n c h  t o  t h r e e  t o  f o u r  
f e e t  i n  t h i c k n e s s .  In p laces ,  t h e  "hardpan" i s  f i l l e d  w i t h  p e c u l i a r  c u r v i n g  
t u b u l a r  s t r u c t u r e s  of  u n c e r t a i n  o r i g i n ,  from a f r a c t i o n  o f  a n  inch  t o  s e v e r a l  
i n c h e s  i n  d i a m e t e r .  These t u b u l a r  s t r u c t u r e s  p a r a l l e l  t h e  bedding and a r e  
f i l l e d  w i t h  t h e  same l o o s e  sand  t h a t  e n c l o s e s  t h e  "hardpan" l a y e r s .  L i t t l e  i s  
known concern ing  t h e  l a t e r a l  e x t e n t  of  t h e s e  hardpan Layers ,  b u t  i t  i s  , 
u n l i k e l y  t h a t  any g i v e n  l a y e r  e x t e n d s  f o r  more t h a n  a few thousand y a r d s .  
Escambia and S a n t a  Rosa C o u n t i e s  are d o t t e d  w i t h  hundreds  o f  ponds,  many o f  
which p r o b a b l y  owe t h e i r  e x i s t e n c e  t o  hardpan l a y e r s  a t  o r  n e a r  t h e  s u r f a c e .  
T a b l e  5-3 p r e s e n t s  a d e t a i l e d  s e c t i o n  o f  t h e  C i t r o n e l : ?  Formation.  F i g u r e  
5-11 shows t h e  l o c a t i o n s  o f  two g e o l o g i c  s e c t i o n s  th rough  NAS Pensaco la  and 
F i g u r e s  5-12 and 5-13 p r e s e n t  t h e s e  c r o s s- s e c t i o n s .  

The C i t r o n e l l ?  

The sana  is 

The g r a i n s  a r e  mos t ly  a n g u l a r  t o  sub- angula r  and ve ry  p o o r l y  
Huscov i t e  i s  abundant 

T h e  

During r h e  i n v a s i o n  o f  t h e  sea upon t h e  l a n d  i n  t h e  P! : i s tocene Epoch, the  
C i t r o n e l l e  d e p o s i t s  were reworked and mixed w i t h  new c : ? o s L t s  o r  s i m i l a r  
m a t e r i a l s .  S e v e r a l  g e o l o g i s t s  have examined t h e  e v i a e  : c e  and e s t a b l i s h e d  
v a r y i n g  sequences  and numbers o f  t e r r a c e s .  T h e s e  i n t e  - ? r e t a t i o n s  a r e  
p r e s e n t e d  i n  F i g u r e  5-14. These  a u t h o r s  a g r e e  u n a n i m  s l y  on o n l y  two 
s h o r e l i n e s ,  t h e  Pamlico and Wicomico. One of t h e s e  s c - r a c e s ,  t h e  Pamlico,  may 
b e  r e p r e s e n t e d  on NAS P e n s a c o l a  a s  i n d i c a t e d  by S e c t i c .  V-V on F i g u r e  5-15 and 
by t n e  e x t e n t  of sea t r a n s g r e s s i o n  r e p r e s e n t e d  by F ig i :  2 5-16. T h i s  s u r f a c e ,  
t h e  Pamlico t e r r a c e ,  i s  t h e  most recent and best preser.:ed mar ine  t e r r a c e  i n  
t h e  a r e a .  I t  formed rough ly  40 ,000  years  ago d u r i n g  f.:e b r i e f  i n t e r l u d e  o f  
warmer c l i m a t e  w i t h  t h e  l a s t  g l a c i a l  s t a g e  t h a t  i s  knoym as  t h e  mid-Yisconsin 
r e c e s s i o n  i n  F i g u r e  5-14. Beaches and s h o r e l i n e  scarps w i t h  b a s e s  a t  a n  
a l t i t u d e  of 30 fee t  are found a l o n g  t h e  v a l l e y s  of  a l l  t h e  major  r i v e r s ,  
marking t h e  p o s i t i o n  of  t h e  Pamlico Sea. The l a r g e s t  :unbroken t e r r a c e  a r e a  i n  
western-most F l o r i d a  i s  t h e  p e n i n s u l a  t h a t  e x t e n d s  southward between t h e  
mouths of t h e  Escambia and Yellow R i v e r s ,  s e p a r a t i n g  Escambia Bay from East 
Bay ( F i g u r e  5-16). T h i s  i s  a v e r y  f l a t  remnant of  t h e  Pamlico t e r r a c e ,  abou t  
37 s q u a r e  mi les  i n  a r e a ,  which r ises from s e a  l e v e l  t o  a n  a l t i t u d e  of  30 f e e t  
a t  t h e  base of  a s c a r p  on t h e  n o r t h .  E a r l y  t o p o g r a p h i c  maps (U.S. G e o l o g i c a l  
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T a b i e  5 - 3  

Phis tocene i ?) 
LIarine terrace(?) c!eposic 
6 Sand. light-tan, fine to coarse; contacc with unit 3 is 

fairly sharp: unit  6 is softer than unit 5 and common- 
ly iveathers back, expwing a shelf-like surface a t  the 
top of unit 5 .............................................................. 

to  very coarse, uebbly: ver:y 
poorly sorted: pebbl-:.i angular to well rounded, 
quartz; 1 to 3 percent dark m nerals; units 5 and 1 
are hard and form a vertical cliff .................................. 

4 S a ~ t f ,  mostly rusty-reddish-browm, some white, irreg- 
ular!.' intermingled snd  as alternating strata: n e d -  
ium to medium coarse, pebbly sand xhose grains 
a re  angclar to subanqular: 1 to rj percent dark min- 
erals; harder th3n unlieriying units: tin:. :uSes 2nd 
clay fraynents  isee unit 2 )  very scare?: rracies up- 
ward into unit 3 .......................................................... 

3 S m d ,  tvhite to gray with layers and irre: ~ i r  pi tches 
of ridst red; very fine to very coarse pebb 
c?ay tubes as  in unit 2 5 u t  more poorl!. ;?reserved; 
clay layers and fragments much les's numerous than 
in uni t  2, with fine musco\*ire flakes zbc:: ::izt 3li.n; 
bedding p!anes; f o r a s  rc!atively ge!i:Ic .:: .? .t':ic1;;z 

from base of unit  4 .................................................. 

2 Snnd, very white: soit, loose; graii:s 5ubai:: :.. ?oo:.!;,- 
sorted, ranging from very !?lie to ver:; co 2 ,  r.enriy 
a11 quartz: a few white quartz  pebbles u? 11 iciur:h 
inch in diameter; I to 2 percent black mi:- .:ils; sand 
is cross bedded on a small S C ~ C .  The mosi lstiiictive 
feature is pure, white clay (kaolin) occur: z as: (1) 
anyilar  chips alid block!: fragments 1;p : 1 inches 
long: ( 2 )  discontinuous beds 1 to 2 inclic- :!iic!: m d  
as much as 20 feet long, some of whici: :onsisc ci 
t ubu ln r ,  irregularly shaped fmgmccts. l i k  ,'is!mds" 
in t!ic eiiclusin:. saiid; and ( 3 )  a.bu:dnn: . :i,ulnr f ~ s -  
si1 hurrows ot^ Cailianassa ( 7) sp. (**gho+c 4iIi:. : I * ' )  

wiiic!i .Ire 1.: to 1 inch in diamctcr and as !on; .:s 1 
foot, consisting of soit wh 3 kaolinite ncc! ;and; thc 
tubes nre embetltled vcr t ic i iy  in tllc e!icio.;in;: sand 

Covered dolbm to  level of Esa inb ia  Bay ........................ 

Citronelle Forination 
5 Sand. reddish-brown. : 

. -  

. . .  

12 

16 

10 

16 

13 
11 

Total  esposed section ................ 67 
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FIGURE 5-12 GEOLOGIC SECTION C-C ACROSS ESCAMBIA AND SANTA ROSA COUNTIES. 
S E C T I O N  PARALLELS THE REGIONAL D I P  AND NAS IS LOCATED AT THE 
SOUTHWEST END OF THE PROFILE. ‘\ 
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ESCAUBIA COUNTY ALADAMA 
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SCALE IN MILES 
do 

Figure 5-11. t4AP OF WESTLKNEWST F L O R l M  AND SOUI I IWtSTCRN ALABAMA 
S t U W I N G  LOCATIONS OF W f L L S  AIJD CROSS S E C T I O N L .  
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COMPOSITE O F  V-V :4-W', X -X ' ,  A N D  Y - Y '  
S H O W I N G  A C C C ' 3 A N C E  OF PEAKS N S .. 

300 . 
I- 

t 200 
' 

U 
100 ' 

SEA L E V E L  L. ',-.- I 

F I G U R E  5-15 TOPOGRAPHIC P R O F I L E S  ACROSS THE WESTERN E:;D OF THE FLORIDA PAiJ- 

P R O F I L E  Z-Z: 
HANDLE, SHOWING REMNANTS OF THREE P L E I S T O C E N E  MARINE SURFACES.  

WHICH HAVE BEEN S U P E R I M P O S E D  TO SHOW ALIGNMENT OF PEAKS AND 
F L A T  UPLAND SURFACES.  VERTICAL EXAGGERATION O F  ALL P R O F I L E S  IS  
ABOUT 106 T I M E S .  

IS A COMPOSITE O F  P R O F I L E S  V - V '  , W - W '  , X - X ' ,  AND Y - Y '  
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e o  10 

SCALE IN MILES 
‘A 

FIGURE 5-16, EXTENT OF THE PAMLICO SEA * OrJG THE C’JAST OF WESTERNMOST 
FLORIDA DURING THE MID-WISd 2 &SIN‘ RECESSION OF THE WISCONSIN 
GLACIATION (ABOUT’ 40,000 YEhRS AM : 
FEET ABOVE PRESENT MEAN SEA,CWL. ; SOL’iD l’ORTIONS OF 
y r O R E L M  ARE.’ 
WHERE DASHED, 
I N  PART CONJECTURAL. 

SHORELINE ABOUT 30 

N AkDNG TO& OF SEAWARD FbCING SCARPS. 
ELINE IS ONLY APPROXIMATELY LOCATED AND 

”~ 

I 
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Survey ,  1930) snow s c a r p  t r a c e s  a l o n g  Bayou Grande which are  a t  8 t o  ; O  f 2 e t  
above mean sea l e v e l  ana seem t o  c o i n c i d e  w l t h  t h e  S i l v e r  3 l u f f  S h o r e l i n e  o r  
YacNeil  ( F i g u r e  5-14). These p r o o a b l y  have been n e a r l y  o o l i t e r a t e d  by 
c o n s t r u c t i o n  a c t i v i t i e s  s i n c e  t h e n ,  ana  i t  would r e q u i r e  d e t a i l e d  r i e l a  
e x p l o r a t i o n  t o  a s c e r t a i n  t h s  v a l i d i t y  of  r h e  S i l v e r  B luf f  S h o r e l i n e  h y p o t h e s i s .  

Appendix A c o n t a i n s  t h e  logs  o f  deep b o r i n g s  i > l O U  f e e t )  on and n e a r  :JXS 
Pensaco la .  Boring N o s .  W-3324, W-4091, W-4150, and W-4597 a r e  from Y a r s n ,  
1’366; NAS 1, 2 ,  and 3 are from Naval F a c i l i t i e s  E n g i n e e r i n g  Command, Sou tnern  
D i v i s i o n ;  Drawing Nos. 22061 ana  13046b9, TH- 11,  and TH-23 a r e  from T r a p p ,  
1972; W-222-1/2 from ;.iissimer and A s s o c i a t e s ,  I n c . ,  1981b, and t h e  P e n s a c o l a  
Development Well No. 1 i s  from t h e  f i l e s  o f  M r .  J o e  Ladner ,  P u b l i c  Works 
C e n t e r ,  N A S  P e n s a c o l a ,  F l o r i a a .  F i g u r e s  5-11, 5-17, and 5-18 show t h e  
l o c a t i o n s  o f  a l l  wells e x c e p t  t h e  Pensaco la  Development Well No. 1 which i s  
u n l o c a t e d .  

5.3.5 S o i l s .  The s o i l s  o f  Escambia County were d e s c r i b e d  by C a r l i s l e ,  19b6,  
and p o r t i o n s  o f  t h a t  r e p o r t  a p p l i c a b l e  t o  N A S  P e n s a c o l a  were e x t r a c t e d  ana  a r e  
p r e s e n t e d  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  

The p a r e n t  m a t e r i a l  of  t h e  s o i l s  c o n s i s t s  of  mar ine  and stream d e p o s i t s .  Sand 
and g r a v e l  f o r m a t i o n  o f  t h e  P l e i s t o c e n e  S e r i e s  c o v e r  most of  t h e  c o u n t y ,  and 
under t h e s e  are s a n d ,  g r a v e l ,  and c l a y  o f  t h e  C i t r o n e l l e  Format ion.  

The c l i m a t e  o f  Escambia County g i v e s  r i s e  t o  red- yel low p o d z o l i c  and 
reddish- brown l a t e r i t i c  s o i l s .  Red-yellow p o d z o l i c  s o i l s  a r e  a group o f  w e l l  
deve loped ,  w e l l  d r a i n e d ,  a c i d  s o i l s  t h a t  have t h i n  o r g a n i c  and o rgan ic- minera l  
h o r i z o n s  o v e r  a l i g h t - c o l o r e d ,  b leached  h o r i z o n  whicn,  i n  t u r n ,  o v e r l i ? s , a  
r e d ,  y e l l o w i s h- r e a ,  o r  y e l l o w ,  more c l a y e y  h o r i z o n .  The p a r e n t  m a t e r i a l s  Eire 
a l l  more o r  less s i l i c e o u s .  Coarse  r e t i c u l a t e  s t r e a k s  o r  m o t t l e s  o f  r e d ,  
y e l l o w ,  brown, and l i g h t  g r a y  are  c h a r a c t e r i s t i c  i n  d?ep  h o r i z o n s  o f  t h e  
red- yel low p o s z o l i c  s o i l s  where p a r e n t  mater ia ls  a r e  :.lick (Thorp and Smith 
1949).  The reddish- brown l a t e r i t i c  s o i l s  a r e  a z o n a l  group of  s o i l s  hav ing  a 
d a r k  reddish- brown, g r a n u l a r  s u r f a c e  s o i l ;  a r e d ,  f r i a o l e  c l a y  h o r i z o n ;  and 
r e d  or  r e t i c u l a t e l y  m o t t l e d  l a t e r i t i c  p a r e n t  m a t e r i a l .  

The gr?nera l  s o i l  a s s o c i a t i o n  map o f  Escambia County sn., : js  NXS Pensaco la  t o  be 
covered  by f i v e  t y p e s ;  one b e l o n g i n g  t o  a group of n e a r l y  l e v e l  t o  g e n t l y  
s l o p i n g  s o i l s  on  u p l a n d s ,  and t h e  remainder  be long ing  :I a group o f  n e a r l y  
l e v e l  s o i l s  on r i v e r  t e r r a c e s ,  d e p r e s s i o n s ,  and lowlar, 5. T h e  upland u n i t  i s  
composed o f  l i g h t- g r a y  s a n d s ;  sandy s u b s o i l s ;  e x c e s s i v .  - y  d r a i n e d  o r  somewha t  
e x c e s s i v e l y  d r a i n e d  s o i l s  o f  t h e  Lakewood-Lakeland s e r -  2s. 

The Lakewood S e r i e s  developed from t h i c k  beds o r  l o o s e  ,and m a t e r i a l s .  These 
s o i l s  have a l i g h t  g r a y  s u r f a c e  s o i l  t h a t  c o n t a i n s  s m a l l  amounts of  o r g a n i c  
matter ,  which g i v e s  i t  a s a l t  and pepper  appearance .  ;:ley a r e  a s s o c i a t e d  w i t h  
s o i l s  of t h e  Leon and Lakeland S e r i e s .  Between t h e  su r face  s o i l  and t h e  
brownish- yellow s u b- l a y e r s ,  which began a t  14 t o  20 i n c h e s ,  i s  a layer o f  
w h i t e  sand.  T h e  Lakewood s o i l s  a r e  a c i d  th roughout  t h e  p r o f i l e ,  e x t r e m e l y  low 
i n  f e r t i l i t y ,  c o n t a i n  l i t t l e  o r g a n i c  matter ,  and are  e x c e s s i v e l y  d r a i n e d .  

The s o i l s  of  t h e  Lakeland S e r i e s  have formed from m o d e r a t e l y  t n i c k  b e d s  of 
u n c o n s o l i d a t e d  a c i d  s a n d s  and loamy s a n d s ,  which are on sed iments  o f  f i n e r  
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t e x c u r e  t n a t  o e g i n  a t  aeptns  g r e a t e r  t h a n  30 i n c h e s .  The ialceland s o r l s  dr2 

a c i d  t n r o u g n o u t ,  low i n  r e r t r l i t y  ana  o r g a n i c  m a t t e r ,  and somewnat z s ~ e s s i ' i 2 ; : ~  
d r a i n e d .  

. .  
The n e a r l y  l e v e l  s o i l s  oi r i v e r  t e r r a c e s ,  d e p r e s s i o n s ,  and idwlanas  i n c - z c e  
t h e  Klej-Lzon ser ies  of  g r a y  sandy s o i l s  on lowlands which a r e  somewnaf ?oorl : ;  
d r a i n e d  and have a m o a e r a t e l y  h i g h  water t a b l e ;  t h e  Plummer-Rutlege Seri .-s  .>f 
g r a y  or very- dark- gray f i n e  sai lds which a r e  p o o r l y  d r a i n e d ;  t h e  u n d i i i e r e n t i a ;  
c o a s t a l  s o i l s  ( c o a s t a l  dune l a n d  and b e a c h- t i a a l  marsh)  b o r d e r i n g  s a l t  w a t z r ;  
and u n d i f f e r e n t i a t e d  p o o r l y  d r a i n e d  f l o o d  p l a i n s  and swamps o f  mixed a l l u v i a l  
l a n d  and i r e s h  water swamp. The Klej  S e r i e s  have deve loped  i r o n  t h i c k  b e d s  o r  
s a n d s  and loamy s a n d s ,  under  t h e  i n i l u e n c e  o f  a h i g h  water t ab le .  These s o i i s  
have a dark- gray t o  b l a c k  s u r i a c e  s o i l  and yellowish- orown t o  b rownish-ye l i cy  
s u b s o i l .  They are a s s o c i a t e d  w i t h  t h e  R u t l e g e ,  P lummer ,  and Leon S o i l s .  K l e j  
s o i l s  are a c i d  t h r o u g h o u t ,  low i n  n a t u r a l  f e r t i l i t y  and o r g a n i c  mat:er, and 
somewhat p o o r l y  d r a i n e d .  

The Leon s o i l s  developed from t h i c k  beds of u n c o n s o l i d a t e d  s a n d s  under  cne 
i n f l u e n c e  o f  a h i g h  water table .  These s o i l s  have a ha rdpan  l a y e r  a t  depEns 
of less t h a n  30 i n c h e s .  Leon s o i l s  are a c i d  th roughout  t h e  p r o f i l e  ana  l o w  r n  
n a t u r a l  f e r t i l i t y .  They a r e  a s s o c i a t e d  w i t h  t h e  P l u m m e r ,  R u t l e d g e ,  and K l ? j  
s o i l s .  

The Plummer s o i l s  deve loped  under  c o n d i t i o n s  o f  poor  d r a i n a n g e  from tn ic f i  2 2 2 s  
o r  a c i d  sand and loamy sand  and are  a s s o c i a t e d  w i t h  t h e  R u t l e g e ,  Leon, X l e J ,  
Por t smouth ,  and Lynchburg s o i l s .  The Plummer s o i l s  a r e  a c i d  th roughout  cf!? 
p r o t i l e ,  have l i t t l e  n a t u r a l  f e r t i l i t y ,  c o n t a i n  l i t t l e  o r g a n i c  ma t t e r ,  ana a r ?  
p o o r l y  d r a i n e d .  \ 

The R u t l e g e  s o i l s  f o m e d  under  poor  d r a i n a g e  c o n d i t i o r . 5  i n  t h i c k  beds o r  a c i c ,  
sandy materials .  They a r e  a s s o c i a t e d  w i t h  t h e  Plummec, Por t smouth ,  Leon, a n d  
Klej s o i l s .  The R u t l e g e  s u r f a c e  s o i i s  c o n t a i n  much o i s a n i c  matter.  The s o i i s  
are  a c i d  i n  r e a c t i o n  th roughout  t h e  p r o f i l e  and a r e  p o o r l y  and ver:r pooriy 
d r a i n e d ,  p r i m a r i l y  because  of a h i g h  w a t e r  t a o l e .  

The c o a s t a l  dune land and beach i s  sand d e p o s i t e d  by k : r e  a c t i o n  a long  c h e  
coasc .  Some o f  i t  was reworked by winds t h a t  a r i f t e a  1 aac1c sone d i s t a x e  
from t h e  s h o r e  and f o m e d  a range  or' low sand dunes .  -.e c o a s t a l  dcne lanci 
and beach o c c u r s  as long ,  narrow s t r i p s  a l o n g  b a y s ,  1- i o n s ,  and t h e  Gulf ~f 
Xexico.  S a n t a  Rosa I s l a n d  and s i m i l a r  l a r g e r  a r e a s  cc :sin zany s n a l ;  
d e p r e s s i o n s  ana  ponded areas where water c o v e r s  t h e  SI- ;ace  many a o n t h s  o f   he 
y e a r .  I n  c o n t r a s t  t o  t h e  w h i t e  sand  t h a t  o c c u r s  throl-  lou t  t h e  e n t i r e  p r o i i i ?  
o f  che more t y p i c a l  areas,  t h e s e  d e p r e s s i o n s  accumulac a v e r y  t h i n  l a y e r  o i  
o r g a n i c  matter.  Hany areas are  barren. Those areas r. : washed by waves nave 
a s p a r s e  growth o f  p l a n t s  t h a t  a r e  t o l e r a n t  of  s a l t  aR.2 a s c a t t e r i n g  of  pir.e 
and s c r u b  oak grown a l o n g  t h e  i n n e r  dunes .  

0 
. .  

T i d a l  marsh  c o n s i s t s  o f  areas a l o n g  t h e  c o a s t  t h a t  a r e  I f t e n  covered  b y  s a i t  
water or bracKish  water a t  h i g h  t i d e .  I t  l i e s  a d j a c e n c  to bays and Lagoons i n  
t h e  s o u t h w e s t e r n  p a r t  of  Escamoia County. T h e s e  f l a t  3r n e a r l y  l e v e l  a r 2 a s  
are  a s s o c i a t e d  w i t h  c o a s t a l  dune l a n d  and beach;  t h e y  a r e  o n l y  a t e w  feet  
above sea l e v e l .  Inc luded  w i t h  t h i s  l a n d  are a f e w  t i d a l  f l a t s  t h a t  a r e  
a l m o s t  b a r r e n  because  they  a r e  so  s a l t y .  
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The mixed a l l u v i a l  l a n d ,  p o o r l y  d r a i n e d ,  r e p r e s e n t s  a m i x t u r e  o f  d i s s i m i l a r  
i n a c e r i a l s  t h a t  b o r d e r  t h e  streams th roughout  t h e  c o u n t y  and make up  a v e r y  
l a r g e  t o t a l  ac reage .  
r a t h e r  t h a n  s o i l  development.  
t e x t u r e ,  and c o n s i s t e n c y  t h a t  any a t t e m p t  t o  nap t h e  s o i l s  s e p a r a t e l y  would be 
i m p r a c t i c a l .  The l and  i s  sub jec t  t o  f r e q u e n t  o v e r f l o w ;  i n  many p l a c e s  i t  l i e s  
o n l y  a few i n c h e s  above t h e  water l e v e l  o f  a d j a c e n t  streams. The 
c h a r a c t e r i s t i c s  or' t h i s  m i s c e l l a n e o u s  l a n d  type  change from time t o  time a s  
new material  i s  d e p o s i t e d  o r  removed w i t h  e a c h  overflow. 
l a n d  v a r i e s  g r e a t l y ,  depending on t h e  s o u r c e  o f  t h e  mater ia l  and t h e  c o n d i t i o n  
of  t h e  stream when the material  was d e p o s i t e d .  L o c a l l y ,  t e x t u r e  v a r i e s  f r o m  
s i l t  loam t o  sand ,  The c o l o r  r a n g e s  from g r a y  t o  b l a c k  a c c o r d i n g  t o  t h e  
amount o f  o r g a n i c  matter i n  i t .  The l a n d  i s  m o s t l y  l e v e l  t o  n e a r l y  l e v e l ,  
i n t e r n a l  d r a i n a g e  is  v a r i a b l e ,  and s u r f a c e  r u n o f f  i s  v e r y  slow. 

T h i s  l a n d  i s  a r e s u l t  o f  s o i l  m a t e r i a l  accumula t ion  
The m a t e r i a l s  v a r y  s o  g r e a t l y  i n  c o l o r ,  

The t ex tu re  o f  t h i s  

F r e s h  water swamp c o n s i s t s  o f  n a t u r a l l y  wooded a r e a s ,  a l l  o r  most of  which a r e  
c o v e r e d  w i t h  water o r  a r e  s a t u r a t e d  th roughout  t h e  year .  The a r e a s  c o n t a i n  a 
m i x t u r e  of  s o i l s  and s o i l  m a t e r i a l s  t h a t  v a r y  i n  c o l o r ,  t e x t u r e ,  compos i t ion ,  
and t h i c k n e s s  of l a y e r s .  T h e  s o i l  mater ia l  c o n s i s t  of  s t r a t i f i e d  d e p o s i t s  
r e c e n t l y  washed from a d j a c e n t  up lands  and so  i n t r i c a t e l y  mixed t h a t  s e p a r a t i o n  
i s  n o t  f e a s i b l e .  I n  some p l a c e s  t h e  s u r f a c e  materials  resemble t h o s e  of 
Ru t ledge  and Plummer sand.  In many places o r g a n i c  matter  o f  a v a r y i n g  
t h i c k n e s s  accumula tes  i n  t h e  s u r f a c e  s o i l .  The l a r g e s t  and most t y p i c a l  a r e a s  
of  f r e s h  water swamps a r e  i n  t h e  s o u t h w e s t e r n  p a r t  o f  t h e  c o u n t y  and e x t e n d  
a c r o s s  t h e  w e s t e r n  edge of NAS Pensaco la .  

F i g u r e  5-19 shows t h a t  p o r t i o n  o f  t h e  g e n e r a l  s o i l  map of  Escambia County 
which c o v e r s  N A S  Pensaco la .  A more d e t a i l e d  s o i l  map f o r  NAS Pensaco la  i s  
p r e s e n t e d  i n  t h e  Pensaco la  Naval Complex H a s t e r  P l a n s  (Nava l  F a c i l i l i t i e s  
E n g i n e e r i n g  Command, S o u t h e r n  D i v i s i o n ,  1975 and 1 9 8 0 ) .  F i g u r e  3-20 i s  a 
c o r r e l a t i o n  of  t h a t  map w i t h  t h e  USDA d e s c r i p t i o n  ( C a r l i s l e ,  1960) .  
Master P l a n  d e l i m i t e d  1 7  s u r f a c e  t y p e s  a t  NAS P e n s a c o l a :  

The 

1. 
2 .  
3 .  
4.  

5 .  
6 .  
7.  
8. 
9. 

A 1  l u v i a l  
T i d a l  Narsh 
C o a s t a l  Beach 
Swamp 
Lakeland ( 0 - 5 x  s l o p e )  
Lakeland ( 5 - 8 %  s l o p e )  
Leon (0-2X s l o p e )  
Klej  (0-5% s l o p e )  
Rut l e g e  ( 0-22 s l o p e )  

10. 
11. 
12. 
13. 
14. 
15. 
16. 
1 7 .  

S t .  Lucie  ( O - 5 X  s l o p e )  
Lakewood (0-32  s l o p e )  
Lakewood (5-12% s l o p e )  
Plummer ((I--;: s.lope) 
Sandy F i l l  
Mines, P i t s ,  e t c .  
S t r i p p e d  L z . d  ( 0 - 5 %  s l o p e )  
Paved Areas 

D i r e c t  c o r r e l a t i o n s  were n o t  p o s s i b l e  w i t h  a l l  u n i t s ,  S - c  t h e  e x t r a p o l a t i o n s  
d i s c u s s e d  below a r e  g e n e r a l l y  a p p l i c a b l e  and t h e  d i s c u s s i o n s  are v a l i d  f o r  a l l  
g e n e r a l  s i t u a t i o n s .  

The USDA r e p o r t  ( C a r l i s l e ,  1960) d e s c r i b e d  a Lakeland isamy f i n e  s a n d ,  loamy 
s a n d ,  and s a n d ,  e a c h  w i t h  s l o p e s  of  0-2, 2-5, 5-8, and 8-12 p e r c e n t .  The 
loamy f i n e  sand has  a grayish- brown s u r f a c e  s o i l  t h a t  merges w i t h  t h e  
brownish-yellow f i n e  sand o f  t h e  s u b s o i l .  The s u r f a c e  s o i l  v a r i e s  from d a r k  
grayisn- brown t o  brown i n  c o l o r  and from two t o  f i v e  i n c h e s  i n  t h i c k n e s s .  
T h i s  s o i l  i s  u n d e r l a i n  by materials  or f i n e r  t e x t u r e  below 42 i n c h e s  and i n  
most places w i t h i n  72 i n c h e s .  The loamy sand c o n t a i n s  a g r e a t e r  amount of  
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LEGEND 

NEARLY LEVEL TO GENTLY SLOPlNG ON UPLANDS 
1. LIGHT-GRAY SANDS; SANDY SUBSOILS; EXCESSIVELY 

DRAINED OR SOMEWHAT EXCESSIVELY DRAINED: LAKEWOOD- 
LA KE LAN 0. 

NEARLY LEVEL SOILS OF RIVER TERRACES, DEPRESSIONS. AND LOW :NOS 
2. GRAY SANDY SOlLS ON LOWLANDS; SOMEWHAT POORLY DRAlN: 1; 

MODERATELY HIGH WATER TABLE: 
KLEJ-LEON 

3. GRAY OR VERY DARK GRAY FINE SANDS: POORLY DRAINED: PLL’MMER-RUTLEGE 
4. UNDIFFERENTIATED COASTAL SOILS BORDERING SALT WATER: COASTAL 

5. UNDIFFERENTIATED POORLY DRAINED FLOOD PLAINS AND SWAMPS: MIXED ALLUVIAL 
DUNE LAND AND BEACH-TIDAL MARSH 

LAND-FRESH WATER SWAMP 

FIGURE 5-19 YEARLY LEVEL SOILS OF SAS T’EYSXCOU 
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medium and c o a r s e  s a n d  g r a i n s  t h r o u g h o u t  t h e  p r o f i l e  t h a n  t h e  loamy f i n e  
sand .  The s u r r a c e  s o i l  v a r i e s  f rom d a r k  grayish-Drown t o  brown i n  c o l o r  and 
f rom two t o  f i v e  i n c h e s  i n  t h i c k n e s s .  The second  l a y e r  may b e  y e l l o w i s h  brown 
o r  b rowni sh  y e l l o w ,  and t h e  res t  o f  t h e  p r o f i l e  i s  brownish- yei iow.  T h i s  s o i l  
c o n t a i n s  ma te r i a l s  o r  f i n e r  t e x t u r e  a t  d e p t h s  be tween 4 2  and 72  i n c h e s .  The 
Lake land  s a n d  d i f f e r s  f rom t h e  loamy f i n e  sand  and loamy sand  p r i a a r i i y  
c o n t a i n i n g  t h r o u g h o u t  i t s  p r o f i l e  more medium and c o a r s e  s a n d  and l e s s  
material  o f  f i n e  t e x t u r e .  The s u r f a c e  s o i l  r a n g e s  f rom d a r k  grayish-orown t o  
yel low- brown i n  c o l o r  and  f rom two t o  f o u r  i n c h e s  i n  t h i c k n e s s .  The second 
l a y e r ,  a brownisn-ye l low o r  yel lowish-Drown s a n d ,  merges  w i t h  t h e  y e l l o w  o r  
brownish- yel low s u b s o i l .  The c l o s e  s i m i l a r i t y  o f  t h e  t h r e e  USDA Lakeland 
s o i l s  and t h e  i n a b i l i t y  t o  p r e c i s e l y  match  t h e  master p l a n  u n i t s  w i t h  any o f  
t h e  USDA u n i t s  r e s u l t e d  i n  g r o u p i n g  a l l  Laiceland s o i l s  o n  F i g u r e  5-20. 

Two p h a s e s  ( 0- 2  and 2-5 p e r c e n t  s l o p e s )  o f  Lakewood s a n d  a r e  d e s c r i b e d  by 
Ca r l i s l e  ( 1 9 6 0 ) ;  n e i t h e r  m a t c h i n g  t h e  0-5 and 5-12 p e r c e n t  s l o p e s  d e l i m i t e d  by 
t h e  NAS P e n s a c o l a  Master P l a n s  (1975  and 1YdO). The l e v e l  phase  o f  t h e  
Lakewood s a n d  o c c u r s  as l o n g  na r row s t r i p s  p a r a l l e l  and  a d j a c e n t  t o  t h e  
c o a s t l i n e .  The s u r f a c e  s o i l  v a r i e s  f rom l i g h t  g r a y  t o  l i g h t  brownish- gray  i n  
c o l o r  and  f rom f o u r  t o  s i x  i n c h e s  i n  t h i c k n e s s .  The lower  s u b l a y e r s  v a r y  f rom 
b rowni sh- ye l low i n  c o l o r  and i n  most  p l a c e s  are w i t h i n  14 t o  20 i n c h e s  o f  t h e  
s u r f a c e .  The g e n t l e  s l o p i n g  p h a s e  ( 2- 5  p e r c e n t  s l o p e s )  h a s  a t h i n ,  l i g h t  g r a y  
s u r f a c e  s o i l  and b rowni sh- ye l low s a n d  i n  t h e  s u b s o i l  b e g i n n i n g  a t  a d e p t h  o f  
a p p r o x i m a t e l y  16  i n c h e s .  Some areas t h a t  have  s l o p e s  i n  ~ X C S S  o f  f i v e  p e r c e n t  
are i n c l u d e d  i n  t h i s  s o i l .  A l s o  i n c l u d e d  are a few areas  t h a t  c o n t a i n  w n i t e  
s a n d  t h r o u g h o u t  t h e  p r o f i l e  b u t  were t o o  small  t o  n a p  s e p a r a t e l y .  A s  w i t h  t h e  
Lake land  se r ies ,  t h e  two L a k e l a n d  s o i l s  are  g rouped  t o g e t h e r  on  F i g u r e  5-20. 

Two Leon s o i l  p h a s e s ,  b o t h  w i t h  s l o p e s  o f  0-2 p e r c e n t  .are d e s c r i b e d  by , 
Car l i s l e  (1960)  as opposed  t o  t h e  one  u n i t  shown on  t ~ ~ 2  HAS P e n s a c o l a  Xaster 
P l a n s  (1975  and 1980).  The Leon s a n d  i s  a l e v e l  t o  n e a r l y  l e v e l  somewhat 
p o o r l y  d r a i n e d  s o i l .  I t s  t y p i c a l  p r o f i l e  c o n s i s t s  o r  J t o  4 i n c h e s  o f  
d a r k- g r a y  t o  v e r y  d a r k  g r a y  s a n d ,  4 t o  18 i n c h e s  o f  l i g n t - g r a y  s a n d ,  18 t o  2 2  
i n c h s  o f  d a r k  reddish- brown s a n d  which forms a s t r o n g l y  cemen ted ,  
o r g a n i c- m a t t e r  s t a i n e d  h a r d p a n ,  22 t o  28 i n c h e s  o f  y e l l o w  s a n d  m o t t l e d  w i t h  
r e d d i s h - y e l l o w ,  a n a  28 t o  4 2  i n c h e s  o f  y e l l o w ,  r edd i sh - : Je l low,  and v e r y  p a i e  
brown s a n d  which  becomes l i g h t e r  c o l o r e d  a s  d e p t h  i n c r : a s e s .  The 
o r g a n i c- m a t t e r  s t a i n e d  h a r d p a n  v a r i e s  g r e a t l y  i n  t h i c k . . - . s s  and d e g r e e  o f  
c e m e n t a t i o n  w i t h i n  s h o r t  d i s t a n c e s .  A t h i n  l a y e r  o f  1 ;n t -g ray  weakly 
cemented  sandy  loam commonly o c c u r s  immedia t e ly  above :e o r g a n i c - m a c t e r  
s t a i n e d  ha rdpan .  The s a n d s  v a r y  c o n s i d e r a b l y  i n  th ic ic  A S S  aDove t h e  ha rdpan  
l a y e r .  The l i g h t  c o l o r e d  s u r f a c e  p h a s e  o f  t h e  Leon sa: 1 h a s  a l i g h t s r - c o l o r e d  
s u r f a c e  s o i l .  The s u r f a c e  s o i l  r a n g e s  from g r a y  t o  1; i t  brownish- gray  i n  
c o l o r  and  f rom t w o  t o  f i v e  i n c h e s  i n  t h i c k n e s s .  T h e  c :  ; a n i c - m a t t e r  s t a i n e d  
h a r d p a n  r a n g e s  from a dark- brown t o  d a r k  g r a y i s h  brown. V a r i a t i o n s  i n  t h e  
d e p t h s  t o  t h e  o r g a n i c- m a t t e r  s t a i n e d  h a r d p a n  are commor,; however,  i n  most  
ins tances  i t  o c c u r s  below 24 i n c h e s .  

The NAS P e n s a c o l a  Master P l a n s  (1975  and 1980) Kle j  s o i l  w i t h  s l o p e s  o f  0-5 
p e r c e n t  i s  matched w i t h  t h e  USDA ( C a r l i s l e ,  1960) Kle j  loamy s a n d  and s a n d ;  
b o t h  w i t h  s l o p e s  o f  0-2 and  2-5 p e r c e n t .  The loamy s a n d  h a s  a s u r f a c e  s o i l  
which  v a r i e s  f rom d a r k  g r a y  t o  b l a c k  i n  c o l o r  and f rom t h r e e  t o  s i x  i n c h e s  i n  
t h i c k n e s s .  The s u b s o i l  l a y e r s  r a n g e  f rom brownish- yel low t o  ye l lowish-brown 
loamy s a n d s  and c o n t a i n s  v a r i o u s  amounts  o f  y e l l o w i s h - r e d ,  s t rong- brown,  and 
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y e l l o w  m o t t l i n g .  
d e p t h s  o r  30 t o  42 i n c h e s  a re  i n c l u a e d  w i t h  t h i s  s o i l .  
d i s t i n g u i s h e d  f rom t h e  Klej loamy s a n d  p r i m a r i l y  b e c a u s e  i t  c o n t a i n s  a 
s l i g h t l y  g r e a t e r  p r o p o r t i o n  o f  meaium and  c o a r s e  s a n d  g r a i n s  and l e s s  
mater ia ls  o f  f i n e r  t e x t u r e  t h r o u g h o u t  t h e  p r o t i l e .  The s u r i a c e  s o i l  v a r i e s  
f rom d r a k  g r a y  t o  v e r y  d a r k  g ray i sh- brown  i n  c o l o r  a n d  f rom t h r e e  t o  s i x  
i n c h e s  i n  d e p t h .  The s u b s o i l  r a n g e s  f rom ye l lowi sh -b rown  t o  brownish-ye l low 
and c o n t a i n s  v a r i o u s  q u a n t i t i e s  o f  y e l l o w i s h - r z d ,  s t rong- brown ,  and y e l l o w i s h  
m o t t l e s .  i n  a few a r e a s  a l a y e r  o f  w n i t e  s a n d  o c c u r s  a t  a d e p t h  o r  aDout ;cO 
i n c h e s .  

A few small  a r e a s  t h a t  have  m a t e r i a l s  o r  f i n e r  t s x t u r e  a t  
The K l s j  s a n d  I s  

The Plummer ser ies  c o n s i s t  o f  loamy s a n d  w i t h  s l o p e s  o f  0-2 and 2-5 p e r c e n t  
and  f i n e  s a n d  and  s a n d  w i t h  s l o p e s  o f  0-2 p e r c e n t  a c c o r d i n g  t o  t h e  USDA 
( C a r l i s l e ,  1Y60) w h i l e  t h e  NAS P e n s a c o l a  M a s t e r  P l a n s  (1975  and  1980) l i s t  
o n l y  t h e  Plummer u n i t  w i t h  a s l o p e  o f  0-2 p e r c e n t .  The Plummer loamy s a n d  has  
a s u r f a c e  s o i l  which  v a r i e s  f rom g r a y  t o  v e r y  d a r k  g r a y  i n  c o l o r  and f rom r o u r  
t o  s e v e n  i n c h e s  i n  t h i c k n e s s .  The  s u b s o i l ,  r a n g i n g  f r o m  a l i g h t  g r a y  t o  
g ray i sh- brown  i n  c o l o r  i s  a loamy s a n d  t h a t  i n  many p l a c e s  c o n t a i n s  
s t rong- brown  and  b rowni sh- ye l low m o t t l e s .  V a r i a t i o n s  a r e  common. The t z x t u r ?  
of t h e  s u r f a c e  s o i l  g e n e r a l l y  r a n g e s  f rom loamy f i n e  s a n d  t o  loamy s a n d ,  burr 
i n  p l a c e s  i s  a l i g h t  s a n d y  loam. I n  some p l a c e s ,  m a t e r i a l s  of t i n e  t e x r u r a  
o c c u r  a t  s h a l l o w  d e p t h s .  The Plummer f i n e  s a n d  d i f f e r s  i r o m  t h e  loamy s a n d  
p r i m a r i l y  b e c a u s e  i t  h a s  more f i n e  s a n d  and  l e s s  mater ia l  o r  i i n e r  t e x t u r e  
t h r o u g h o u t  t h e  p r o f i l e .  The s u r f a c e  s o i l  v a r i e s  f rom g r a y  t o  v e r y  dartc g r a y  
i n  c o l o r  a n d  f rom two t o  s e v e n  i n c h e s  i n  t h i c k n e s s .  The s u b s u r f a c e  h o r i z o n s  
c o n t a i n  more brown c o l o r  t h a n  t h o s e  o f  o t h e r  Plummer s o i l s .  The Plummer  s a n d  
has l ess  m a t e r i a l  o f  f i n e  t e x t u r e  and more medium and c o a r s e  s a n d  t h r o u g h o u t  
t h e  p r o f i l e  t h a n  t h e  o t h e r  two Plummer s o i l s .  The s ~ r f a c e  s o i l  v a r i e s  from 
g r a y  t o  v e r y  d a r k  g r a y  i n  c o l o r  and  f rom two t o  r i v e  i n c h e s  i n  t h i c k n e s s .  in 
p l a c e s  t h e  s u b s o i l  c o n t a i n s  b rowni sh- gray  s a n d s .  

Both Car l i s le  (1960)  and  t h e  NAS P e n s a c o l a  Haster P l a n s  ( 1 9 7 5  and 1980)  have  
one  R u t l e g e  s o i l  w i t h  s l o p e s  of  0 t o  2 p e r c e n t .  T h e  R u t l e d g e  s a n d  commonly 
o c c u r s  a d j a c e n t  t o  f r e s h  water swamp, and  g e n e r a l l y  be rween  t h i s  m i s c e l l a n e o u s  
l a n d  t y p e  and  be t t e r  d r a i n e d  s o i l s .  The s u r f a c e  s o i l  is Dlack and v a r i e s  from 
10 t o  14 i n c h e s  i n  t h i c k n e s s .  The s u b s u r f a c e  h o r i z o n s  r ange  from g r a y  t o  v e r y  
a a r k  g r a y  and  i n  many p l a c e s  c o n t a i n  much more brown c - a r  t h a n  t h e  t y p i c a l  
R u t l e g e  s o i l .  

The S t .  L u c i e  s o i l  o f  t h e  NAS P e n s a c o l a  Master P l a n s  . 7 5  ana 19b0)  a r e  n o c  
i n c l u d e d  i n  t h e  s o i l  r e p o r t  o f  Escambia  County  ( C a r l i s  2 ,  1Y60) b u t  t h e y  
occupy  a p o s i t i o n  g e n e r a l l y  be tween  t h e  b e a c h e s  o r  swa:?s and  t h e  b e t t e r  
d r a i n e d  s o i l s .  As s u c h ,  t h e y  p r o b a b l y  have c h a r a c t e r r . - i c s  similar t o  t n e  
L a k e l a n d ,  Lakewood, and  R u t l e g e  S e r i e s .  

The c o a s t a l  b e a c h  i s  s a n d  d e p o s i t e d  by  wave a c t i o n  a l o n g  t h e  c o a s t .  I t  o c c u r s  
a s  a l o n g  a a r r o w  s t r i p  a l o n g  P e n s a c o l a  Bay. I n  t y p i c a i  a r e a s ,  w n i t e  s a n d s  
o c c u r  t h r o u g h o u t  t h e  e n t i r e  p r o f i l e .  

T i d a l  mar sh  c o n s i s t s  o f  a r e a s  a l o n g  t h e  c o a s t  t h a t  are o f t e n  c o v e r e d  by s a l t  
water or b r a c k i s h  water a t  h i g h  t i d e .  I t  l i e s  a d j a c e n t  t o  b a y s  and  l a g o o n s ,  
and  i s  o n l y  a few f e e t  above  sea l e v e l .  I n c l u d e d  w i t h  t h i s  l a n d  a r e  a few 
t i d a l  f l a t s  t h a t  a re  a l m o s t  b a r r e n  b e c a u s e  t h e y  a r e  s o  s a l t y .  S o i l  m a t e r i a l s  
are mixed s a n d ,  s i l t ,  and  c l a y ,  w i t h  v a r i o u s  q u a n t i t i e s  o f  o r g a n i c  matter. 

I .  
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The A l l u v i a l  u n i t  o r  t n e  XAS P e n s a c o l a  ? las te r  P l a n s  (1975 ar.a i 3 8 0 )  a p p e a r s  ;a 
D e  a c o r r e l a t i v e  or' t n e  mixed a l l u v i a l  l a n d ,  p o o r l y  d r a i n e d ,  d e s c r l a e c  DY 
Car l i s l e  (1960) .  T h i s  u n i t  r e p r e s e n t s  a mix tu re  o f  d i s s i m i l a r  s a t s r i a L s  c n a c  
b o r a e r  t h e  s t r e a m s  and i s  a resu l t  o f  s o i l  material  accumula t ion  r a t h e r  rkan 
s o i l  development.  The mater ia ls  v a r y  g r e a t l y  i n  c o l o r ,  t e x t u r e ,  ana 
c o n s i s t e n c y .  I n  many places i t  l i e s  o n l y  a few i n c h e s  above t h e  r a c e r  1 2 ~ ~ 1  
o r  a a j a c e n t  s t r e a m s  and i s  s u b j e c t  t o  f r e q u e n t  o v e r f l o w .  T e x t u r e  or' t h i s  Lana 
v a r i e s  g r e a t l y  wiLn l o c a l  r a n g e s  o f  s i l t  loam t o  sand .  T h e  c o l o r  r anges  rrcn 
g r a y  t o  b l a c k  a c c o r d i n g  t o  t h e  amount o f  o r g a n i c  matter i n  t h e  m a t e r r a i .  

F r e s h  water swamp c o n s i s t s  o f  n a t u r a l l y  wooded areas,  a l l  or m c j s t  o i  which a r e  
covered  w i t h  water o r  are s a t u r a t e d  th roughout  t h e  year. The a r e a s  c o n t a i n  a 
m i x t u r e  o r  s o i l  and s o i l  materials t h a t  v a r y  i n  c o l o r ,  t e x t u r e ,  c o m p o s i t i o n ,  
and t h i c k n e s s  or' l a y e r s .  The s o i l  m a t e r i a l  c o n s i s t s  o f  s t r a t i f i e d  d e p o s i t s  
r e c e n t l y  washed from a d j a c e n t  up lands  and so i n t r i c a t e l y  mixed t h a t  s e p a r a t i o n  
i s  n o t  f e a s i b l e .  The s t r a t i f i e d  m a t e r i a l s  r ange  from s a n a  t o  c l a y ,  and ,  i n  
many p l a c e s ,  o r g a n i c  matter of  a v a r y i n g  t h i c k n e s s  accumula tes  on  t h e  s u r i a c e  
s o i l .  

The sandy kill, mines ,  p i t s ,  e t c . ,  and s t r i p p e d  l a n d  u n i t s  o f  t h e  :?AS 
P e n s a c o l a  Xaster P l a n s  (1975 and 1980) a r e  synonymous w i t h  t h e  p i t s ,  dumps, 
and made l a n d  u n i t  o f  t h e  USDA Repor t  ( C a r l i s l e ,  19bO). T h i s  m i s c e l l a n e o u s  
l a n d  t y p e  c o n s i s t s  m o s t l y  o f  open e x c a v a t i o n s  from which g r a v e l  h a s  been 
removed, uceven a r e a s  o f  sand and was te  m a t e r i a l s  t h a t  remain a f t e r  t h e  g r a v e l  
is  mined,  and a r e a s  t n a t  man h a s  f i l l e d  i n  w i t h  s e v e r a l  f e e t  of  m a t z r i a l s .  I n  
some a r e a s ,  and a t  SAS P e n s a c o l a ,  t h e r e  a r e  borrow p i t s  o r  p l a c e s  where s o i l  
materials  ( s a n d )  were e x c a v a t e d  f o r  u s e  i n  b u i l a i n g  a i r p o r t s ,  r o a d s ,  ana 
r a i l r o a d s .  E x t e n s i v e  a r e a s  o r  f i l l  a r e  e v i d e n t  i n  t5.c v i c i n i t y  o f  t h e  ' 
a i r f i e l d  a t  lJAS P e n s a c o l a ,  and s e v e r a l  borrow p i t s  v e r i  t o o  small  t o  d e l i n e a t e  
on m a p s .  

D e l i n e a r i o n s  o f  paved a r e a s  are s imply  a t t e m p t s  t o  snGri  t h e  e x t e n s i v e  s u r r a c e  
areas of  HAS P e n s a c o l a  t h a t  have been s u r f a c e d  w i t h  inpermeab le ,  s t e r i l e  
m a t e r i a l s .  Numerous smaller  areas of paved s u r f a c e s  e x i s t .  

G e n e r a l l y ,  a l l  n a t u r a l  s u r f a c e  mater ia ls  p r e s e n t  o n  N A 2  Pensaco la  a r e  
c o a r s e- g r a i n e d  sands  o r  sandy materials  t h a t  woula D e  . l a s s i f i ? a  a s  s a n d ,  
p o o r l y  g raded  (Si?) o r  s i l t y  sand  ( S N )  a c c o r d i n g  t o  t h e  _ n i i i e d  S o i l  
C l a s s i f i c a t i o n  Systsm (US Army Engineer  Ejaterways Expe 1xent S t a t i o n ,  1 9 5 3 ) .  
With i n c r e a s i n g  d e p t h  some s o i l s  would b e  c l a s s i f i e d  a l o w  p l a s t i c i t y  s i l t  

i n  t h e  t i d a l  marsh,  a l l u v i a l  l a n d ,  and f r e s n  w a t e r  s u a  I u n i t s  whose 
c l a s s i f i c a t i o n s  c o u l d  i n c l u d e  s a n d ,  p o o r l y  g raded  (SPj s i l t y  s a n a  ( S l r ) ,  low 
p l a s t i c i t y  (IYL), low p l a s t i c i t y  c l a y  (CL), o r  h i g h  p l a 3 : i c i t y  c l a y  ( C H ) .  
T a b l e  5-4 p r e s e n t s  t h e  g e n e r a l  s o i l  types  o c c u r r i n g  on  :;AS P e n s a c o l a  a n a  t h e  
c o r r e s p o n d i n g  U n i f i e d  S o i l  C l a s s i f i c a t i o n  System U n i t s .  

and c l a y e y  sand  (SC). E x c e p t i o n s  t o  t h e s e  c l a s s 1  - c a t i o n s  c o u l d  b e  found 

Numerous s t u d i e s  conduc ted  f o r  NAS P e n s a c o l a  have r e q u i r e d  s h a l l o w  (< lo0  f e e t  
d e e p )  s o i l  b o r i n g s .  The NAS P e n s a c o l a  f i l e s  were s e a r c n e d  a n a  o i f - b a s e  
s o u r c e s  q u e r i e d  t o  o b t a i n  any a v a i l a b l e  s o i l s  i n f o r m a t i o n .  The r e s u l t s  o f  
tnese e i f o r t s  are  summarized below, and s u p p o r t i n g  b o r i n g  l o g s  are p r e s e n t e d  
i n  Appendix A .  
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USDA and L'nified S o i l  C l a s s i f i c a t i o n  S y s t e n  Cn-Lts of ::.AS ? e n s a c s l a  

L a k e  l and  

L a k e w o o d  
Leon 
K l e  j 

P 1 umer 
R u t  l e g e  

S t .  Lucie 
C o a s t a l  beach 
T i d a l  marsh 
A l l u v i a l  land 
Fresh  w a t e r  s-.jamp 
Sandy fill 
l ! i>es ,  p i t s ,  2 ' c .  
S t r i p p e d  l a z d  
Paved a r e a s  

SX 
YL o r  SC 

S? 
Si? 
s 41 

S41 or  SC 
s Y 
S >i 
SP 
SP 
S P  

SP, ?!L, CL 
SN t o  CL 

S\.i c r  SP t o  CH 
S P  
S ?  
SP 

--- 

I 
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A series  o r  b o r i n g s  w i t n  d e p t n s  of  less  t h a n  10 f e e c  were r e p o r t e d  by NFEC-S3 
( i 9 7 4 a ,  19740 ,  1Y75a, ana  1975b) f o r  t h e  E n t r a n c e  and A r t e r i a l  Roads, 
i c c r e m e n t s  1, 2 ,  ana  3.  'These o o r i n g s  a l l  p e n e t r a t e d  sandy materiai  
tn rougnout  w i t h  a v e r y  l i m i t e d  number l o c a t e d  i n  t o p o g r a p h i c  lows p a s s i n g  
th rough  t h i n  s u r f a c e  l a y e r s  o r  o r g a n i c  material .  

Xeister and A s s o c i a t e s  perrormed a s o i l s  i n v e s t i g a t i o n  (Dawkins and 
A s s o c i a t e s ,  1976) i n  c o n n e c t i o n  w i t h  a wastewater d i s p o s a l  p r o j e c t  a t  t h e  two 
NAS P e n s a c o l a  g o l f  c o u r s e s .  They r e p o r t e d  t h a t  t h e  b o r i n g s  " g e n e r a l l y  
conf i rmed  t h a t  t h e  predominant  a g r i c u l t u r a l  s o i l  c l a s s i f i c a t i o n  ( f o r  t h e  u p p e r  
48  i n c h e s )  w i t h i n  t h e  two g o l f  c o u r s e s  c o n s i s t s  o f  Lakeland and Lakewood 
sands .  G e n e r a l l y  s p e a k i n g ,  t h e s e  s a n d s  are  e x c e s s i v e l y  t o  somewhat 
e x c e s s i v e l y  d r a i n e d ,  r a p i d l y  permeable  s a n d s  w i t h  d e p t h s  t o  t h e  s e a s o n a b l y  
h i g h  ground water l e v e l  i n  e x c e s s  o f  10 f e e t .  P redominan t ly ,  t h e  s o i l s  
e n c o u n t e r e d  i n  o u r  b o r i n g s  were c l a s s i f i e d  SP and c o n s i s t e d  o f  c l e a n  s a n a s  i n  
l o o s e  s ta te . "  The l o c a t i o n  of t h e  b o r i n g s  are  shown on F i g u r e  5-21, and t h e  
b o r i n g  l o g s  are p r e s e n t e d  i n  Appendix A. 

L a r r y  H .  J a c o b s  and A s s o c i a t e s ,  I n c .  performed f o u n d a t i o n  i n v e s t i g a t i o n s  a t  
N A S  P e n s a c o l a  and s e v e r a l  o f  t h e s e  r e p o r t  were examined (1976 ,  1978,  1979a,  
197Yb, l980a ,  1980b, and 1381) .  Genera l  d e s c r i p t i o n s  o f  t h e  s o i l  
c h a r a c t e r i s t i c s  f o l l o w ,  t h e  b o r i n g  group l o c a t i o n s  are  shown on F i g u r e  5-72 a s  
b o r i n g  g roups  1 th rough  8 ,  and t h e  b o r i n g  l o g s  a re  p r e s e n t e d  i n  Appendix -4. 

Boring Group No. 1. These  b o r i n g s  a t  t h e  proposed A i r c r a f t  R e f i n i s h i n g  
Hangar,  C h e v a l i e r  F i e l d ,  snow " i n  g e n e r a l ,  t h e  s i t e  was o v e r l a i n  w i t h  s e v e r a l  
i n c h e s  t o  one f o o t  o f  t o p s o i l  o r  red c l a y  sand f i l l  which w a s  u n d e r l a i n  b y  
l o o s e  o r  medium dense  s l i g h t l y  s i l t y  sand o r  sand t o  rough ly  e l e v a t i o n  a, f e e t ,  
u n d e r l a i n  by dense  sand t o  rough ly  e l e v a t i o n  -38 f e e t ,  where medium 
c o n s i s t e n c y  marine  c l a y  was p r e s e n t  t o  che bot tom o f  :ne b o r i n g s  a t  5 1  f e e t  
below e x i s t i n g  g rade .  I '  

Boring Group No. 2 .  
show " i n  g e n e r a i  t n e  s i t e  was u n d e r l a i n  by l o o s e  o r  meaium d e n s e  sand 
th roughout .  A s l i g h t  o r g a n i c  s t a i n  was p r e s e n t  i n  t h e  sand  from roughly  L4 
f e e t  t o  t h e  bottom o r  t h s  b o r i n g s .  Roughly S i n c h e s  o f  t o p s o i l  was p r e s e n t  ac  
t n e  s u r f a c e . "  

These b o r i n g s  a t  t h e  proposed d i s o r i e n t a t i o n  b u i l d i n g  

i3oring Group No. 3 .  These b o r i n g s  at t h e  p roposea  A s ~ . r s  F a c i l i t y  
"2ncountered loose  sand  n e a r  t h e  s u r f a c e  which became 2 d i u m  dense  a t  5 f 2 e t  
and dense  from 13 f e e t  t o  t h e  bot tom o f  t h e  b o r i n g s ."  

Boring Group No. 4. These b o r i n g s  a t  t h e  proposed A i r L r a f t  Suppor t  F a c i l i t y  
show ' ' i n  g e n e r a l ,  t h e  s i t e s  were s im i l a r ,  w i t h  sand  be -ng  p r e s e n t  th roughout  
t h e  b o r i n g s .  The sand  w a s  medium d e n s e  th roughout  Bor ing 01." 

Boring Group No. 5 .  These b o r i n g s  a t  t h e  Pump r"oundation i n  t h e  p i t  a t  t h e  
Power P l a n t  show ' ' i n  g e n e r a l ,  b o t h  b o r i n g s  i n d i c a t e d  t ; l a t  t h e  s i t e  was 
u n d e r l a i n  by b a s i c a l l y  a sand  s o i l  ( S P )  t o  t h e  bottom o f  t h e  b o r i n g s  where 
t h e y  were t e r m i n a t e d  j u s t  i n t o  t h e  mar ine  c l a y .  
r u b b l e  and o r g a n i c  material  was p r e s e n t  from 2-3 f e e t  below t h e  bot tom o f  t h e  
p i t .  
d e e p e r  e l e v a t i o n  i n  Bor ing iF2 o f  rough ly  L, f e e t  below t h e  e x i s t i n g  g r a d e  a t  

RougnLy a one f o o t  l a y e r  of  

The sand was g e n e r a l l y  l o o s e  t o  a d e p t h  o f  6+ f e e t  i n  Bor ing 111 and t o  a 

0 0 0 0 0 8 6  
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. '  

t h e  bottom o f  t h e  p i t .  The s o i l  t h e n  became medium d e r s e  t o  dense t o  j u s t  
above the c l a y  wnere i t  became very  l o o s e  o r  s o f t  i n  tne c l a y  o r  c l a y e y  sand 
m i x t u r e  a t  t h e  bottom o r  t h e  bor ing ."  

Boring Group No. 6 .  
" i n  g e n e r a l ,  t h e  s i t e  was c o v e r e d  w i t h  roughly  3 i n c h e s  o r  l i g h t  t o p s o i l  wnicn 
was u n d e r l a i n  by  t a n  t o  g r a y  o r  w h i t e  sand t o  a d e p t h  o f  25 f e e t  i n  a o r i n g  ~1 
and t o  2 6  f e e t  which was t h e  bot tom of  t h e  b o r i n g  i n  Bor ing i i 2 .  A brown sana  
w i t n  o r g a n i c s  was present  f rom 25 t o  26 f e e t  i n  Bor ing U l .  The s o i l  was l o o s e  
n e a r  t h e  s u r f a c e  t o  a d e p t h  o f  rough ly  seven  f e e t ,  where i t  became medium 
dense  t o  tne bottom of  t h e  b o r i n g s ."  

These b o r i n g s  a t  t h e  FRS I n s t r u c t i o n a l  B u i l d i n g  snowea 

Boring Group No. 7 .  
c o n c r e t e  u n d e r l a i n  by l o o s e  f i n e  sand (SP) t o  a d e p t h  of  10 f e e t .  From 10 

A b o r i n g  n e a r  B u i l d i n g  3557 " i n d i c a t e d  12 i n c h e s  of  

f ee t  t o  17.5 f e e t  sand was p r e s e n t  w i t h  a p p r e c i a D l e  wood i n  t h e  s a n d ;  f rom 
17.5 t o  50 f e e t  below e x i s t i n g  g r a d e  t h e  s o i l  was a c l e a n  sand (SP). The sand 
was medium dense  t o  a d e p t h  of rough ly  31-34 fee t  where i t  became dense  t o  t h e  
bot tom o f  t h e  bor ing." .  

Bor ing Group No. 8. Four f o u n d a t i o n  b o r i n g s  were d r i l l e d  a t  t h e  P e t t y  
O f f i c e r s  lless (NFEC-SD, 1 9 7 5 ) ,  and p e n e t r a t e d  1 7  t o  24 f e e t  of  t a n ,  w h i t e ,  or 
g r a y  sand b e f o r e  e n t e r i n g  a brown t o  d a r k  brown sand  w i t h  o r g a n i c  s t a i n s .  
Below t h i s  was g r a y  t o  brown sand t o  t h e  d e p t h  p e n e t r a t e d  ( 4 1  f e e t ) .  

The l o g s  o f  15 b o r i n g s  i n  t h e  v i c i n i t y  of t h e  I n d u s t r i a l  Wastewater Treatment  
P l a n t  (IWTP), (NFEC-SD), 1972 ,  1978a,  and 197bb) and one o r  these (Bor ing  v 7 )  
is summarized i n  l a t e r  work on t h e  IWTP s u r g e  pond (Miss imer  and A s s o c i a t e s ,  
I n c . ,  1481a) .  These l o g s ,  g e n e r a l l y  show brown, l o o s e  t o  d e n s e ,  f i n e  t o ,  
medium sand t h e  t h r e e  d e e p e r  b o r i n g s  (No. 5 ,  6 ,  and 7 :  show a s o f t  t o  f i r m ,  
s andy ,  b lue- gray mar ine  c l a y  between 40 and 55 t o  6 0  f e e t  deep.  The l o c a t i o n s  
o f  t h e s e  b o r i n g s  a r e  shown on F i g u r e  5-23, and t h e  b o r i n g  l o g s  a r e  p r e s e n t e d  
i n  Appendix B.  

The s u r f i c i a l  s o i l s  a t  NAS P e n s a c o l a ,  as  i n d i c a t e d  by :he b o r i n g s  which were 
examined,  are  s a n d s  and s i l t y  sands .  These are  u n d e r l a i n  by f i n e  t o  medium 
sand t o  t h e  d e p t h  p e n e t r a t e d  i n  most e x p l o r a t o r y  borir.:s. A t  t h e  IWTP and a t  
t h e  A i r c r a f t  R e f i n i s h i n g  Hangar,  C h e v a l i e r  F i e l d ,  a b i  .?-gray sandy marine  
c l a y  l a y e r  was encoun te red  a t  a d e p t h  of 40-50 f e e t .  -.lis l a y e r  was u n d e r l a i n  
by f i n e  t o  medium,  whi te  t o  g r a y  sand t o  t h e  maximum G - 9 t h  ( 6 6  f e e t )  
p e n e t r a t e d  i n  t h e  e x p l o r a t o r y  b o r i n g s .  

5.3.6 Hydrology. 

5.3.6.1 S u r f a c e  Water. NAS Pensacola i s  bordered  on  .,le s o u t h  b y  Big Lagoon 
and P e n s a c o l a  Bay, on t h e  e a s t  by P e n s a c o l a  Bay, and o n  t h e  n o r t h  by Bayou 
Grande. Only a v e r y  small p o r t i o n  o f  t h e  w e s t e r n  end of  NXS i s  f a r t h e r  t h a n  a 
mile from one of  t h e s e  b o d i e s  of  water. Swampy areas ? x i s t  on o r  n e a r  t h e  
w e s t e r n  p o r t i o n  o f  NAS Pensaco la .  Man-made d r a i n a g e  ways and s t o m  d r a i n s  
f e e d  i n t o  t h e  s h o r t  i n t e r m i t t e n t  streams emptying i n t o  t h e  bays and t h e  
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bayou. No p e r e n n i a l  s t r e a m s  e n t e r  o r  e x i t  t h e  a i r  s t a t i o n ,  b u t  t h e  marsny 
areas and t h r e e  small l a k e s  r e t a i n  w a t e r  th roughout  t h e  y e a r .  F igure  5-2k anc 
5-15 snow t h e  s u r f a c e  d r a i n a g e  and t h e  s t o r m  and former  was tewate r  c u t f a l l s ,  
r e s p e c t i v e l y ,  f o r  NAS P e n s a c o l a  (U.S. G s o l o g i c a l  Survey ,  1970 ana Naval .\ir 
S t a t i o n ,  no d a t e ) .  Table  5-5 p r e s e n t s  da ta  f o r  t h e  o u t f a l l s  (.i. a .  Convers?  CI 

Co.,  I n c . ,  1976) .  

5.3.6.2 Groundwater. The groundwater  of  s o u t h w e s t e r n  F l o r i d a  h a s  been t h e  
s u b j e c t  o f  numerous i n v e s t i g a t i o n s  ( 3 a r r a c l o u g h ,  Jack T . ,  19b7; S a r a c l o u g n ,  
J a c k  T.  and Marsh, Owen T . ,  1 9 6 2 ;  Causey, L .  V .  and Leve, G.  W . ,  1976; 
Cooper,  H.  H. and S t r i n g f i e l d ,  V .  T . ,  1950;  Dysart ,  J .  E . ,  e t  a l ,  1Y77; 
F e t h  J. ti., e t  a l ,  1965; Flood and A s s o c i a t e s ,  I n c . ,  e t  a l ,  1978; Healy ,  H G . ,  
1974,  1975a,  1975b, 1377; Hyde, L .  W . ,  l Y 6 5  and 1975; J a c o b s ,  C .  E . ,  Cooper,  
H. H . ,  J r . ,  and S t u b b s ,  S .  A . ,  1940; K l e i n  Howard, 1371 ( r e v i s e d  1975) ;  
Matson, G.  C .  and S a n f o r d ,  S . ,  1913; Nusgrove,  Rufus H . ,  Ba r rac lougn ,  J a c k  T . ,  
and Grantham, Rodney G . ,  1965a,  1965i1, and 1466 ;  Husgrove,  R u f u s  H . ,  
B a r r a c l o u g h ,  Jack T . ,  and Marsh, Owen T . ,  1961; Rosenau,  J .  C .  and Xeadows, P .  
E . ,  1977; Shampine, W. J . ,  1975a and 1975b; S t e w a r t ,  J .  W . ,  e t  a l ,  1971; 
S t r i n g f i e l d ,  V.  T .  1964; Trapp ,  Henry,  J r . ,  1972,  1973,  1975,  1977,  1978,  and 
1979; and Vernon, Rober t  O . ,  1 9 7 3 ) .  These i n v e s t i g a t i o n s  were c o n c e n t r a t e d  o n  
t h e  s h a l l o w  sand and g r a v e l  a q u i f e r ,  b u t  most a l l  touched on t h e  F l o r i d a n  
A q u i f e r s  as  w e l l .  F i g u r e s  5-26 and 5- 27 ( B a r r a c l o u g h ,  J a c k  T . ,  and Xarsn, 
Owen T . ,  1962) show t n e  s t a t i g r a p h i c  r e l a t i o n s h i p  of  t h e s e  a q u i f e r s  and 
v a r i o u s  a q u i t a r d s .  

The a q u i t e r s  are d e s c r i b e d  i n  s e v e r a l  of  t h e  r e p o r t s  and no major d i f f e r e n c e s  
i n  t h e  d e s c r i p t i o n s  were no ted .  The f o l l o w i n g  a q u i f e r  d e s c r i p t i o n s  were t a k e n  
p r i m a r i l y  from Musgrove, B a r r a c l o u g h ,  and Grantham, L i 9 5 .  3 

V i r t u a l l y  a l l  groundwater  t h a t  i s  withdrawn i n  Escambia and S a n t a  Rosa 
C o u n t i e s  comes f r o m  t h e  sand and g r a v e l  a q u i f e r .  X1c:;ougn composed 
p redominan t ly  of  s a n d ,  numerous l e n s e s  and l a y e r s  of  :Lay and g r a v e l  t h a t  a r e  
as much as 60 feet  t h i c k  o c c u r  th roughout  t h e  a q u i f e r ,  and a b r u p t  changes  o f  
facies  are c h a r a c t e r i s t i c  o f  t h e  a q u i i e r .  T h e  uppermost 5- t o  20- foot s e c t i o n  
o f  t h e  a q u i f e r  c o n s i s t s  o f  l i g h t  t a n ,  f i n e  t o  c o a r s e  sana t h a t  is s o f t  and 
l o o s e  i n  c o n t r a s t  t o  t h e  h a r d ,  r e d d i s h  brown, p e b b l y  a i n a  t h a t  u n d e r l i e s  i t .  
The a q u i f e r  c o n s i s t s  p redominan t ly  of  q u a r t z  s a n d ,  r a r . ; ing  from whi te  t o  l i g h t  
brown o r  r e d d i s h  brown. Although some beds a r e  rnoderi :?ly w e l l  s o r t e d ,  :he 
u n i t  as a whole i s  g e n e r a l l y  r a t h e r  p o o r l y  s o r t e d .  
and l e n s e s  of g r a v e l  a r e  made up c h i e f l y  o f  pea- sized - .obles.  Small  
s t r i n g e r s  of  w h i t e  t o  g r a y  c l a y  a r e  s c a t t e r e d  t h r 0 u g h c . t  t h e  a q u i f e r  i n  
a d d i t i o n  t o  the l a r g e  l e n s e s  o f  c l a y .  I n  c o n t r a s t  t o  . h e  r es t  o f  F l o r i d a ,  t h e  
groundwater  c o n d i t i o n s  i n  Escambia  and S a n t a  Rosa Cou;::Fes are  compl ica ted  by 
the g r e a t  l i t h o l o g i c  v a r i a b i l i t y  o f  t h e  a q u i f e r .  Groc.:dwater i s  under  
a r t e s i a n  p r e s s u r e  where l e n s e s  and l a y e r s  of  c l a y ,  saficiy c l a y ,  o r  hardpan 
o v e r l i e  a s a t u r a t e d ,  permeable  bed a n a  under  n o n- a r t e s i a n  c o n d i t i o n s  where 
such c l a y s  and hardpans  are absent  o r  where t h e  permeaole  bed i s  no t  
c o m p l e t e l y  s a t u r a t e d .  
from r a i n  f a l l i n g  i n  t h e  immediate a r e a  o f  concern .  

T'-. a s s o c i a t e d  s t r i n g e r s  

The r e c h a r g e  t o  t h i s  a q u i f e r  i s  d e r i v e d  a lmost  e n t i r e l y  

The F l o r i d a n  a q u i f e r  i n  Escambia and S a n t a  Rosa C o u n t i e s  i s  s e p a r a t e d  from t h e  
sand and g r a v e l  a q u i f e r  by a t h i c k  s e c t i o n  of  c l a y  ana  i s  s u b d i v i d e d  i n t o  two 
p a r t s  by an e x t e n s i v e  c l a y  bed. The upper  l i m e s t o n e  or^ t h e  F l o r i d a n  A q u i f e r  
i s  t y p i c a l l y  a brown t o  l i g n t - g r a y  hard  d o l o m i t i c  l i m e s t o n e  o r  do lomi te  w i t h  a 
d i s t i n c t i v e  spongy- looking t e x t u r e  and c o n t a i n s  abundant  s h e l l  f ragments .  The 
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T U L E  5- 5 

STOLY SATER OUTFALL DATA FOR ?:AS 

Outfall 
Size, 

Inches 

A 12 

B 24 

H 

I 

24 

33 

36 

12 

15 

10 

15 

J 12 

K d 

L 8 ( 2 1  

x 12 

T 

U 

12 

12 

12 

12 

12 

12 

V 
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FIGLTE 5-26 AQUIFERS AUD XQUICI.,CTDES ALONG THE GLXP COAST OF WESTEW 
FLORIDA AS SHOb'N I N  A REPRESENTATIVE TEST WELL NEAR P E N S X O M  
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FIGLTE 5- 2 7  A q u i f e r s  and a q u i c l u d e s  along t h e  g u l f  z.2ast of L'estern F l o r i d a  
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u p p e r  F l o r i d a n  A q u i f e r  i s  r e c h a r g e d  main ly  by w a t e r  from t h e  sand and g r a v e l  
a q u i i z r  where the  two a r e  i n  c o n t a c t  i n  n o r t h e r n  Escambia and d a n t a  I iosa 
C s u n t i e s .  

The lower member of  t h e  F l o r i d a n  A q u i l e r  is  w h i t e  t o  g r a y i s h  cream, r a t h e r  
s o i t  and c h a l k y  l i m e s t o n e ,  bu t  t h e s e  appear  t o  b e  randomly d i s t r i b u t e d  and 
canno t  be c o r r e l a t e a  rrom well t o  w e l l  over  any g r e a t  d i s t a n c e .  
t h e  lower a q u i f e r  i s  d e r i v e d  from r a i n  f a l l i n g  on t h e  o u t c r o p  a r e a  some LO t o  
35 miles t o  t h e  n o r t h .  T h e  movement o f  groundwater  i n  b o t h  s e c t i o n s  o r  t h e  
F l o r i d a n  A q u i f e r  i s  g e n e r a l l y  t o  t h e  s o u t h  and s o u t h e a s t .  

Recharge t o  

No comprehensive i n v e s t i g a t i o n s  of  t h e  groundwater  u n d e r l y i n g  NAS Pensaco la  
have been conduc ted ,  bu t  s e v e r a l  s i t e - s p e c i f i c  s t u d i e s  a r e  a v a i l a b l e .  These 
s t u d i e s  were i n i t i a t e d  t o  s u p p o r t  l i m i t e d  r e q u i r e m e n t s  and ,  whi le  
recommendations were u s u a l l y  made t o  f o l l o w  up t h e  work w i t h  groundwater 
movement d e l i n i t i o n ,  follow-up work was n o t  a lways  accompl ished ( o r  a t  l e a s t  
no t  l o c a t e d  d u r i n g  t h i s  I A S ) .  A l a r g e  p a r t  of  t h i s  d a t a  gap  i s  due t o  the  
e a r l y  concern  o f  d e f i n i n g  " p o l l u t i o n "  and a n  unawareness on t h e  p a r t  of 
samplers t h a t  water l e v e l s  c a n  be a s  impor tan t  a s  water a n a l y s i s .  

Groundwater s t u d i e s  o r  i n v e s t i g a t i o n s  d i r e c t l y  a p p l i c a b l e  t o  NAS P e n s a c o l a  
i n c l u d e  g e n e r a l  s t u d i e s  of  t h e  sand and g r a v e l  a q u i f e r  by Trapp,  Naval C i v i l  
E n g i n e e r i n g  L a b o r a t o r y  (Crawford,  Ken t ,  and Youngberg, 1975 and B o e t t c h e r ,  
1976 ) ,  s a n i t a r y  l a n d f i l l  e f f l u e n t  i n v e s t i g a t i o n s ,  P o t a b l e  Water Supply Study 
by Black ,  Crow, E i d s n e s s ,  Wastewater Treatment  S t u d i e s  by Dawkins and 
A s s o c i a t e s ,  I n c . ,  ana  >lissimer and A s s o c i a t e s ,  I n c . ,  i n v e s t i g a t i o n  of 
grounawater  c o n t a m i n a t i o n  Lrom t h e  NAS I V T P .  

T rapp ,  i 9 7 2 ,  r e p o r t e d  t h a t  n i n e  p a i r e d  ( a d j a c e n t  shal:ow and deep)  o b s e r v a t i o n  
wel ls  were i n s t a l l e d  i n  t h e  P e n s a c o l a  area. I n  t h e s e  wells t h e  wa te r  l e v e l s  
i n  t h e  s h a l l o w  O b s e r v a t i o n  wel ls  were c o n s i s t e n t l y  h i ; h e r  than  t h e  w a t e r  
l e v e l s  i n  a d j a c e n t  d e e p e r  o b s e r v a t i o n  wells. I n  t h e s e  a r e a s  t h e  v e r t i c a l  
component o f  groundwater  r low is downward, and a t  l e a s t  t h a t  p a r t  o f  t h e  
groundwater  body t a p p e d  by t h e  d e e p e r  w e l l s  i s  r e c e i v i n g  r e c h a r g e .  Thus,  a l l  
t h i s  p r o j e c t ' s  p a i r e d  o b s e r v a t i o n  wells  were d r i l l e d  i n  a r e a s  of  r e c h a r g e  and 
most of  t h e  Pensaco la  a r e a ,  i n c l u d i n g  NAS P e n s a c o l a ,  r r o b a b l y  i s  a r e c h a r g e  
area. One w e l l ,  t e s t  h o l e  No. 11, w a s  l o c a t e d  j u s t  n '  rchwest  of NAS Pensaco la  
( F i g u r e  5-16 ana Appendix B ) .  

T rapp ,  1973,  r e p o r t e d  on a n  a d d i t i o n a l  t e s t  h o l e  (No. - 2 )  southwest  of NAS 
P e n s a c o l a  ( s e e  F i g u r e  5-18 and Appendix B) ana  t h e  co:  t r u c t i o n  of  a r e g i o n a l  
water t a b l e  map. T h e  water t a b l e  map ,  F i g u r e  5-28, w: : based on c o n t r o l  
p o i n t s  o o t a i n e d  from measured o r  r e p o r t e d  water l e v e l . .  i n  s h a l l o w  we l l s ,  from 
n e u t r o n  l o g s ,  from e l e v a t i o n s  a l o n g  p e r e n n i a l  s t r e a m s ,  and from e s t i m a t e s  
d e r i v e d  from w e l l  d e p t h s  and topography.  The map is g : n e r a l i z e d  because t h e  
c o n t r o l  i s  wide ly  spaced ,  mos t ly  i m p r e c i s e ,  and does  r . J t  a p p l y  t o  a s i n g l e  
p o i n t  i n  t i m e .  The p r e p a r a t i o n  of t h e  map was a l s o  c c a p l i c a t e a  by  t h e  problem 
of  d i s t i n g u i s h i n g  perched w a t e r  t a b l e s  from t h e  regior .31 water t a b l e .  
l e v e l s  i n  s h a l l o w  wells and s u r f a c e  water b o d i e s  were assumed t o  r e p r e s e n t  t h e  
r e g i o n a l  water t a b l e  u n l e s s  d i r e c t  e v i d e n c e  o f  a pe rched  w a t e r  t a b l e  was 
a v a i l a b l e .  
t h e y  p r o b a b l y  accoun ted  f o r  some o f  t h e  i r r e g u l a r i t i e s  i n  t h e  c o n f i g u r a t i o n  of  
t h e  r e g i o n a l  w a t e r- t a b l e  c o u n t o u r s ,  b u t  n o t  on t h e  NAS P e n s a c o l a  a r e a .  The 

Water 

Perched groundwater  b o d i e s  are u s u a l l y  o f  smal l  a r e a l  e x t e n t ,  and 
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. 
w a t e r- t a b l e  e l e v a t i o n s  of 0 t o  l e s s  t h a n  30 ree t  a s  snown on F igure  $ - : 5  a r 2  
p robao ly  v a l i d  f o r  t h e  h i s t o r i c a l  c o n d i t i o n s  a t  YXS Pensaco la .  

Trapp,  1975, mapped t h e  p o t e n t i o m e t r i c  s u r f a c e  f o r  t h e  sand ana g r a v e l  a q u i f z r  
zone e x t e n d i n g  from 100 t o  300 f e e t  d e e p ,  t h e  most commonly s c r e e n e d  
i n v e r v a l .  H i s t o r i c a l  d a t a  were used t o  prepare a preaevelopment  n a p ,  ;na t h e  
spring-summer 1973 d a t a  were used t o  p r e p a r e  a post- development map. T h e  
predevelopment map showed t h a t  t h e  p o t e n t i o m e t r i c  s u r f a c e  o f  t h e  sand ana 
g r a v e l  a q u i i e r  i n  s o u t h e r n  Escambia County w a s  l e n t i c u l a r ,  p a r a l i e l i q  =he 
Escambia Kiver t o  t h e  e a s t  and the  P e r d i d o  R i v e r  t o  t h e  west, and t h a t  t h e  
g r a d i e n t  was toward b o t h  r ivers  and Gulf o f  Xexico t o  t h e  s o u t h .  The p o s t  
development map (Spring-Summer, 1973) r e t a i n s  t h e  same g e n e r a l  p a t t e r n ,  b u t  
numerous d e p r e s s i o n  cones  have developed around l a r g e  p r o d u c t i o n  wells. The 
well  f i e l a  a t  NAS P e n s a c o l a  ( s e e  F i g u r e  5-18) had a d e p r e s s e d  p o t 3 n t i o m e r r i c  
s u r f a c e  t o  20 f e e t  below sea l e v e l  as  shown on F i g u r e  5-29. 

The Black ,  Crow, and E i d s n e s s  S t u d y ,  1969, was n o t  based o n  any cew d a t a ,  and 
t h e  d a t a  i n c l u d e d  a r e  no t  p r e c i s e .  They r e p o r t e d  on  f o u r  t e s t  we l l s  w i t h  d a t a  
t a k e n  i n  1953 and one b o r i n g  i n  1969 ( s e e  F i g u r e  5-30 ana T a b l e  5-6). V i  
h i s t o r i c a l  d a t a  were o b t a i n e d  which documented w e l l  i n s t a l l a t i o n  o r  t e s t i n g  
p r o c e d u r e s ,  s o  t h e  v a r i a t i o n s  i n  w a t e r  l e v e l s  of  t h e  d i f f e r e n t  s t r a t a  i n  'rieil 
No. 3 canno t  b e  e x p l a i n e d .  The water l e v e l  i n  Well No. 1 and Well No. 2 
approx imate  s e a  l e v e l  and are p r o b a b l y  good d a t a ,  b u t  Well No. 3 and ir'ell 
No. 4 e x h i b i t  some l e v e l s  w e l l  below s e a  l e v e l  and a r e  q u e s t i o n a b l e .  I n  
a d d i t i o n ,  t h e  one b o r i n g ,  a t  a n  e l e v a t i o n  approx imat ing  t h e  e l e v a t i o n s  o f  Well 
No. 3 and Well No. 4 a n c o u n t e r e d  groundwater  a t  d e p t h s  o f  s i x  t o  seven  f e e t  
which l e s s e n s  t h e  r e l i a b i l i t y  o t  t h e  w a t e r  l e v e l s  r e c o r d e d  f o r  Well No. 3 and 
Well No. 4 .  

The groundwater  i n v e s t i g a t i o n s  a t  NBS P e n s a c o l a ' s  s a r . _ c a r y  l a n d f i l l  (Crawford ,  
Kent ,  and Youngberg, 1975 and B o e t t c h e r ,  1376) were , .::mpted by tne  l e a c h a t e  
e m i s s i o n  from t h e  l a n d f i l l  and f o r e s e e a b l e  c a p a c i t y  - - a i t s  o f  t h e  l a n d f i l l  
o p e r a t i o n .  Crawford,  Kent ,  and Youngberg r e p o r t e d  OII  i l  groundwater  
m o n i t o r i n g  wells i n  t h e  v i c i n i t y  o f  t h e  l a n d f i l l ,  ana  i o u r  wells a t  p o t e n t i a l  
l a n d f i l l  s i t e s  ( s e e  F i g u r e  5-31). These wel l s  exhibi :?d  groundwater 
e l e v a t i o n s  r a n g i n g  from 1.87 f e e t  MSL t o  13.76 f e e t  F! > i n  t h e  v i c i n i t y  o r  t h e  
l a n d f i l l  v i t h  t h e  lower e l e v a t i o n s  t o  t h e  n o r t h  towar  3ayou Grande. 
P o t e n t i a l  l a n d f i l l  s i t e s  n o r t h  o f  F o r r e s t  Sherman Fi? . nad wa te r  t a b l e  
e l e v a t i o n s  of  less than  10 f e e t  HSL and t h e  p o t e n t i a l  i t e s  s o u t h  o f  the  f u e l  
farm had w a t e r  t a b l e  e l e v a t i o n s  of  s l i g h t l y  l e s s  thar. j f e e t  YSL. F i g u r e  
5-31 p r e s e n t s  t h e  g e n e r a l  l o c a t i o n  of t h e  o b s e r v a t i o n  i l l s  (NFECSD, 1975) and 
Tab le  5-7 p r e s e n t s  t h e i r  ground water e l e v a t i o n  d a t a .  Zhese o b s e r v a t i o n  we l l s  
were l i n e d  w i t h  1-1/4" g a l v a n i z e d  p i p e  and were c o n s t  : ted  by d r i v i n g  a 
f i v e- f e e t  p o i n t e d  s c r e e n  t o  a d e p t h  such  t h a t  t h e  p o i .  . was f o u r  f e e t  below 
t h e  water t a b l e .  A backhoe w a s  used  t o  remove soil c i : i e r  p r i o r  t o  d r i v i n g  t h e  
well p o i n t s .  An e i g h t e e n - i n c h  s e c t i o n  of  t h e  p i p e  ext- .nded above ground l e v e l  
and was covered  by a t h r e a d e d  cap .  

> 

3 o e t t c h e r ,  1976, r e p o r t e d  t h a t  two a d d i t i o n a l  m o n i t o r i n g  wel l s  were p l a c e d  i n  
t h e  v i c i n i t y  o f  m o n i t o r i n g  Well No. 7 t o  p r o v i d e  samples  r e p r e s e n t a t i v e  of 
groundwater  q u a l i t y  a p p r o x i m a t e l y  10 f e e t  and 20 f e e t  below t h e  upper  
e l e v a t i o n  O K  t h e  groundwater ,  which i s  sampled by Well N O .  7 .  T h i s  r e p o r t  
s t a t e s  t h a t  d u r i n g  t h e  p e r i o d  or' August 1974 th rough  :,!arch 1976 t h e  
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TABLE 3-5 

%ell 
Number 

1 

1 

2 

3 

3 

3 

4 

:v’ater L e v e l s  o f  Test W e l l s  a t  Forrest Shern lc tn  F i e l d  

S t ra tu rn  T e s t e d  S t .I t i c  
X u n b e r  Interval, f t  L e v e l  

1 100-160 13.08 

2 210-270 13.00 

1 147-188 13.00 

115-155 4 3 . 0 0  

2 0 0 - 2 4 0  2 4 . 0 0  

2 5 0 - 2 9 0. 30.00 

200-223 50.50 

- 3 3 t e  - 
& - 0 4 - 5 3  

4 - 0 9 - 5 3  . 

4 - 2 1 - 5 3  

5 - 0 3 5 5 3  

5 - 0 1 - 5 3  

5 - 0 5 - 5 3  

5 - 2 0 - 5 3  

N a v a i  A i r  Basic  Training Cc3xan 

P u b l L c  Works Departnent 

Sanitation B r a n c h  

Pensacola, Florida 

b y  R . 5 .  Blondhein, C h e r n i s t  
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TABLE 5- 7 

S a n i t a r y  L a n d f i l l  Observa t ion  Well Data 

Moni tor ing Well Ground Elev. D i s t a n c e  t o  Groundwater G r o u n d w a t e r  :lev. 
NO. f t  f t  f t  (nbovc sea  level) . 

mol 
Gwo 2 
GG03 
GdO4 
GW05 
GWO 6 
GWO 7 
GWO 8 
cwo9 
G W l O  
G W l l  

36.8 
27.0 
15.6 
15.2 
16.0 
14.0 
20.3 
19.2 
1 4 . 6  

8.8 
30.3 

17.85 
8.04 
7 S O  
6.79 
14.13 

6.54 
9.58 
9.06 
7.83 

16.54 
3. a3 

13.95 
18 .96  
8.10 
8.41  

7 . 4 6  
10.45 
10.14 
6.77 
4.97 
13.76 

1.87 

G W O l  - About 500 f t  SW of t h e  Sherman F i e l d  F u e l  S t o r a g e  X e a  

GW02 - About 1000 f t  SE of t h e  Sherman F i e l d  Fuel S t o r a g e  Area 

Gw03 - About 1000 f t  NW of t h e  b e g i n n i n g  o f  Runway 18 

GW04 - About 500 f t  N o f  t h e  FAA Radar B u i l d i n g  

a 0 5  - About 1000 f t  N of t h e  S a n i t a r y  L a n d f i l l  
8 

GW06 - About 100 f t  N of  t h e  S a n i t a r y  L a n d f i l l  

GW07 - In t h e  s o u t h e r n  p o r t i o n  o f  t h e  S a n i t a r y  L a n d f i l l  

GW08 - I n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  S a n i t a r y  L a n d f i l l  

GUO9 - About 1000 f t  NW of  t h e  S a n i t a r y  L a n d f i l l  

GU10 - Adjacent  t o  t h e  s e v e n t h  f a i r w a y  o f  t h e  w e s t  golf c o u r s e  a b o u t  700 f e e t  
from t h e  S a n i t a r y  L a n d f i l l  

GUll - About 1000 f t  S of t h e  S a n i t a r y  L a n d f i l l  



groundwater  l e v e l s  i n  t h e  v i c i n i t y  o f  t h e  l a n d r i l l  r o s e  one t o  f o u r  f e e t ,  and 
a t t r i b u t e s  t h e s e  r ises  t o  t h e  p lugg ing  o f  a d r a i n  t o  c o n t r o l  l e a c h a t e  e m i s s i o n  
and t o  a g e n e r a l  i n c r e a s e  i n  groundwater  l e v e l s  t h a t  might  b e  a t t r i b u t e d  t o  
i n c r e a s e d  i n t i l t r a t i o n  i n  t h e  v i c i n i t y  of  Well No. 7 and Well No. 8. These 
wells show a n  i n c r e a s e  o f  o v e r  f o u r  r e e t ,  w h i l e  t h e  well f a r t h e s t  removed from 
t h e  l a n d f i l l  (No. 11) shows a n  i n c r e a s e  of less t h a n  1 / 2  f o o t .  T h e  u n d e r d r a i n  
was unplugged,  b u t  no subsequen t  groundwater  l e v e l  measurements were l o c a t e d  
t o  v e r i f y  o r  d i s c l a i m  any o f  tnese p o s s i b i l i t i e s .  

Dawkins and Associates, Inc . ,  looked i n t o  t h e  f e a s i b i l i t y  o f  s p r e a d i n g  waste 
water on t h e  two NAS P e n s a c o l a  g o l f  c o u r s e s .  
t h e  groundwater  l e v e l  on t h e  p r o j e c t  s i t e  was d e f i n i t e l y  r e l a t e d  t o  t h e  
s u r f a c e  topography and t h e  e l e v a t i o n ,  i n  t h a t  t h e  groundwater  l e v e l  
approx imates  mean sea l e v e l  i n  t h e  i n v e s t i g a t e d  a r e a  and v a r i e d  i n  d e p t h  below 
t h e  s u r f a c e  from 1.3 f e e t  t o  24 f e e t .  The m a j o r i t y  of  t h e  groundwater  
movement from t h e  s i t e  was l a t e r a l  toward Bayou Grande,  w i t h  some v e r t i c a l  
movement. The l o c a t i o n s  o f  t h e  b o r i n g s  f o r  t h i s  i n v e s t i g a t i o n  are shown on 
F i g u r e  5-21, and T a b l e  5-t, p r e s e n t s  t h e  water l e v e l s  a t  t h e  t i m e  of d r i l l i n g .  
Three  moni to r ing  wel ls  (4 - inch  d i a m e t e r  open PVC s t a n d p i p e ,  w i t h  c a p )  were 
i n s t a l l e d ,  b u t  no subsequen t  measurements were made and t h e  w e l l s  have s i n c e  
been d e s t r o y e d .  

They r e p o r t e d  t h a t  t h e  d e p t h  t o  

X i s s i m e r  and A s s o c i a t e s ,  I n c .  are e v a l u a t i n g  groundwater  c o n t a m i n a t i o n  from 
t h e  IWTP Surge Pond (1981a,  1 9 8 l b ,  1982).  The a v a i l a b l e  r e p o r t s  d e s c r i b e d  t h e  
groundwater  moni to r ing  s y s t e m  t o  b e  i n s t a l l e d ,  b u t  no d a t a  a r e  a v a i l a b l e  which 
d e s c r i b e  t h e  sys tem "as b u i l t . ' '  The i n i t i a l  r e p o r t  s t a t e d ,  "The downgradient  
wells are p o s i t i o n e d  t o  d e t e c t  groundwater  c o n t a m i n a t i o n  from t h e  s u r g e  pond. 
Well s p a c i n g s  were s e l e c t e d  by u s i n g  a s i m p l i f i e d  n u m e r i c a l  a n a l y s i s  o f , f l o w  
induced  by t h e  p o s i t i v e  head i n  t h e  pond. The s i n g l e  u p g r a d i e n t  wel l  i s  
l o c a t e d  o n  t h e  o t h e r  s i d e  o f  t h e  t i d a l  i n l e t  t o  Bayou Grande. T h i s  i s  a 
d i f f e r e n t  s u r f a c e  w a t e r  b a s i n ;  one t h a t  i s  noc impacted by t h e  t r e a t m e n t  p l a n t  
o p e r a t i o n  a t  s h a l l o w  dep ths ."  The second r e p o r t  d e a l 3  w i t h  t h e  r e g i o n a l  
hydro- geologic  framework and a t t e m p t s  t o  r e l a t e  t h e s e  a a t a  t o  t h e  IWTP Surge 
Pond l o c a t i o n .  Three  v e r y  s i g n i f i c a n t  p o i n t s  are  s e t  f o r t h  i n  t h i s  r e p o r t .  

One, " a p p a r e n t l y  p r e d i c t i o n s  of groundwater  c o n t a m i n a t i o n  canno t  be q u a n t i f i e d  
w i t h  r e g i o n a l  i n f o r m a t i o n .  S i t e  s p e c i f i c  t e s t i n g  i s  r z q u i r e d  t o  d e r i v e  
a c c u r a t e  h y d r a u l i c  c o e f f i c i e n t s  and t o  d e f i n e  t h e  geo!;gic framework t o  
p r o p e r l y  u s e  t h e  number. H e  (Trapp ,  19731 i n t e r p r e t e u  t h i s  (many s h a l l o w  
wel ls ,  100 f e e t  deep,  had abnormal ly  h i g h  water l e v e l s  as i n d i c a t i v e  of 
pe rched  c o n d i t i o n s .  These  were t h e  r e s u l t  o f  t h e  nume-ous c l a y  l e n s e s  t h a t  
o c c u r  i n  t h e  a q u i f e r .  Again,  t h i s  c l e a r l y  v e r i f i e s  til: need f o r  s i t e  s p e c i f i c  
da ta  i n  a s s e s s i n g  groundwater  p o l l u t i o n  problems."  

T h i s  p o i n t  s h o u l d  be t h e  c o r n e r s t o n e  f o r  t h e  development o f  any m o n i t o r i n g  
sys tem,  and d a t a  c o l l e c t e d  s h o u l d  become a p a r t  o f  t h e  r e p o r t  d e t a i l i n g  t h e  
"as- b u i 1 t " s y s t em. 

The second p o i n t  i s  t h a t  t h e  IWTP i s  u n d e r l a i n  by a c o n f i n i n g  c l a y  l a y e r  from 
a d e p t h  of 40 t o  60 f e e t .  T h i s  c o n c l u s i o n  was a p p a r e n t l y  based on a log  o f  a 
t e s t  h o l e  d r i l l e d  a t  t h e  IWTP. T h i s  l o g  a p p e a r s  t o  b e  t a k e n  from e a r l i e r  work 
a t  t h e  IWTP (NFEC-SD, 1976) and g e n e r a l l y  a g r e e s  w i t h  t h e  t h r e e  d e e p e r  b o r i n g s  
a t  t h e  IWTP. These b o r i n g s ,  nos .  5 ,  6 ,  and 7 ,  show a s u b s t a n t i a l  c l a y  l a y e r ,  
b u t  a d d i t i o n a l  b o r i n g s  may b e  r q u i r e d  t o  a s c e r t a i n  i t s  a r ea l  e x t e n t  ( s e e  
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TABLE 5-8 

Boring 
No. 

1 

2 

3 
4 

5 
6 

6A 
7 
8 

9- 

10 

11 
12 

13 

14 

1SP 

2SP 

3 S P  

Water L e v e l s  a t  t h e  N A S  Golf Course  

Depth to Water, 
Feet 

10.5 

24 
6 

9 

13.5 

9 

13.3 

9. 
9 

9. 
16.5 

> 11 

10.5 
10.5 

8 

11 

11 

4 

D a c e  

1 - 2 0 - 7 6  

1-20-76 - 
1-20-76 

1-20-76 
1-20-76 

1-21-76 
1-21-76 

1-21-76 

1-21-76 
1-21-76 

1-21-76 

1-21-76 
1-22-76. 

1-22-76 

1-22-76 
1-22-76 

1-22-76 

1-22-76 
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F i g u r e  5-23 f o r  t h e  l o c a t i o n  o f  these b o r i n g s ,  Appendix B f o r  t h e  b o r i n g  l o g s ,  
and T a b l e  5-9 ana F i g u r e  5-32 fo r  t h e  water t a b l e  z l e v a t i o n s  a s s o c i a t e d  w i t h  
tnese o o r i n g s ) .  

The t h i r d  p o i n t  may b e  more m i s l e a d i n g  t h a n  c r i t i c a l .  The r e p o r t  s t a t e s  " t h e  
0 

c l o s e s t  water wells t o  t h e  s u r g e  pond a r e  aDout 4.7 miles." I f  NAS 
P e n s a c o l a ' s  wells  a r e  c o n n e c t e a  t o  t h e  NAS Pensaco la  w a t e r  s u p p l y ,  even  though 
no t  u s e d ,  t h i s  d i s t a n c e  i s  s h o r t e n e d  c o n s i d e r a b l y  and c o u l d  a f f e c t  d e c i s i o n s  
aoou t  t h e  adequacy of t h e  groundwater  moni to r ing  e f f o r t .  

The l a s t  Missimer r e p o r t  (1982)  was a f i n a l i z a t i o n  o f  t h e  p rocedures  s e t  f o r t h  
i n  t h e  1981a r e p o r t .  Two s i g n i f i c a n t  changes  were no ted .  The u p g r a d i e n t  w e l l  
was moved t o  t h e  n o r t h  o f  t h e  s u r g e  pond a f t e r  i t  was d i s c o v e r e d  t h a t  t h e  
water t ab le  a q u i f e r  west of  t h e  t i d a l  waterway t o  Bayou Grande was 
con tamina ted  w i t h  p e t r o c h e m i c a l s .  The f i n a l  l o c a t i o n s  of  t h e  m o n i t o r i n g  w e l l s  
a r e  shown on  P i g u r e  5-33. The second change was t o  a l t e r  t h e  p r e f e r r e d  
t e c h n i q u e  o f  w e l l  i n s t a l l a t i o n  from hollow- stem t o  s o l i d- s t e m  a u g e r .  Some 
o t h e r  minor changes  were accompl i shed ,  and t h e  ground s u r f a c e  e l e v a t i o r i s  a t  
t h e  m o n i t o r i n g  wells were g i v e n .  

Subsequent r e q u e s t  f o r  da t a  c o n c e r n i n g  t h i s  IWTP s u r g e  pond m o n i t o r i n g  e f f o r t  
r e s u l t e d  i n  o b t a i n i n g  groundwater  e l e v a t i o n s  of 2 .09,  1.99, 1.68,  and 1.92 
f e e t  above MSL f o r  DG- 1,  DG-2, DG-3, and UP-1, r e s p e c t i v e l y ,  f o r  t h e  sampl ing 
e f f o r t  o f  24 November lY81. 

S i x  m o n i t o r i n g  wells were i n s t a l l e d  a t  two NAS P e n s a c o l a  f u e l  t ank  farms. 
These wells were i n s t a l l e d  t o  v e r i f y  f u t u r e  s u s p e c t e d  l eakage  from t h e  t a n k s .  
No p l a n s  f o r  measur ing t h e  d e p t h  t o ,  o r  t h e  q u a l i t y  o f ,  t h e  w a t e r  on a 
p e r i o d i c  b a s i s  e x i s t  and no r e c o r d  o f  a n  " as  b u i l t "  c o n d i t i o n  was obta inCd.  
F i g u r e  5-34 shows t h e  d i s t r i b u t i o n  o f  c h e  w e l l s  around t h e  t a n k  fa rms ,  F i g u r e  
5-35 shows t h e  s p e c i f i c a t i o n s  f o r  i n s t a l l i n g  t h e  w e l l s ,  and T a b l e  5-10 
c o n t a i n s  groundwater  l e v e l s  a t  t h e  t i m e  of  i n s t a l l a t i o n .  A t  l e a s t  t h r e e  o t h e r  
wel l s  are  l o c a t e d  i n  t h e  v i c i n i t y  of  t h e s e  f u e l  farms, 3 u t  no d a t a  were 
a v a i l a o l e .  

5.3.6.2.3 M i g r a t i o n  P o t e n t i a l .  Two r e q u i r e m e n t s  f o r  p a l l u t i o n  m i g r a t i o n  a r e  
a s o u r c e  and a pathway. B o t h ' s u r f a c e  and s u b s u r f a c e  p a c n w a y s  e x i s t  a t  NAS 
Pensaco la .  The i n t e r m i t t e n t  s t r e a m s  and dra inageways oi NAS Pensaco la  f u r n i s h  
s h o r t  d i r e c t  r o u t e s  t o  t h e  bays and marshes s u r r o u n d i n g  NAS Pensaco la .  The 
p o r o s i t y  and p e r m e a b i l i t y  of  t h e  s u r f i c i a l  s o i l s  u n d e r l ~ : i n g  t h e  a i r  s t a t i o n  
a r e  such  t h a t  i n f i l t r a t i o n  ok r a i n f a l l  i s  r a p i d ,  r u n o r r  i s  minimized,  and 
s u r f a c e  p o l l u t a n t s  may b e  r o u t e d  t o  t h e  u n d e r l y i n g  w a t e r  t a b l e .  Table  5-11 
p r e s e n t s  t h e  r e l a t i o n s h i p  between t h e  s u r f a c e  s o i l s  anc  p e r m e a b i l i t y  on HAS 
Pensaco la .  Off- base s u b s u r f a c e  m i g r a t i o n  o f  p o l l u t a n t s  is enhanced by t h e  
s o i l  p e r m e a b i l i t y ,  t h e  s h a l l o w n e s s  of t h e  g roundwate r ,  and t h e  s h o r t  d i s t a n c e  
t o  t h e  NAS P e n s a c o l a  b o u n d a r i e s  from any l o c a t i o n  w i t h i n  NAS Pensaco la .  The 
major  or predominant p o l l u t a n t  pathway would be e s s e n t i a l l y  h o r i z o n t a l  a f t e r  
r e a c n i n g  the groundwater  t a o l e ,  bu t  t h e r e  i s  a v e r t i c a l ,  downward component of  
groundwater  f low (Dawkcins and A s s o c i a t e s ,  I n c . ,  1976 and Trapp,  1972).  The 
p r o x i m i t y  of NAS Pensaco la  b o u n d a r i e s  and r e p o r t e d  o r  s u s p e c t e d  p o l l u t e d  
groundwater  areas on NAS P e n s a c o l a  (Miss imer  and A s s o c i a t e s ,  Inc . ,  1982; 
Crawrord,  Kent ,  and Youngbert ,  1975; B o e t t c h e r ,  1976; and o b s e r v a t i o n s  a t  t h e  
sou thwes t  tanic farm d u r i n g  t h e  IAS) and i n  P e n s a c o l a  (Trapp ,  1972) d i c t a t e  
t h a t  a n  a c u t e  awareness  of  p o s s i b l e  s u b s u r f a c e  p o l l u t i o n  m i g r a t i o n  b e  

. .  
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Well 
No. - 
I* 
2 

3 
4 
5 
6 

7 
8 

9 
10 
11 
12 
1** 
2 

3 

TABLE 5-9 

Water Levels a t  t he  I n d u s t r i a l  Waste Treatment Plant, !&IS 

Ground 
Elevation, f t  M S L  

lo+ 
11 

4 
5 
12 

5 
5 
5 
5 
3* 

3 

4 

Depth to 
Water, ft 

8.3 
7.2 

2.9 
3.5 
3.25 
3.25 

2.0 

* 

>16 

3.4 
3.7 
3.25 
2.5 
1.5 
0.5 

2.5 

** 

* XAVFAC Drawing N o .  5055762 
** NAVFAC Drawing N o .  1281058 
+ Estimated from NAVFAC Drawing No. 5055758 
i-t Estimated from NAVFAC Drawing No. 1280158 

Ground Water 
Elevation, ft ?EL 

1.7 

3.8 
I. 1 

1.5 
0.75  

0.75 
3.0 

< - 4 . 0  

1.6 

1.3 
1.75 
2.5 
1.5 

2.5 

1.5 

Date * 
3 Dec 77 
9 Dec 7 7  - 

12 3ec 7 7  

12 Dcc 7 7  

13 Dec 7 7  . 

1 4  Dec 77 

15 Dec 7 7  

16 Dec 7 7  . 

1 3  Dec 7 7  

13 Dec 7 7  

1 9  Dec 7 7  

3 0 16 Dec 7 7  
t . r  

17 Sep 68.'" 

17 S e p  68 . 

17 Sep 68 
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P.V.C CAP ON 4** P.V.C. PIPE / 

4*x4' SQUARE CONC PAD 

FILL SPACE BETWEEN CASINGS 
WITH ELASTOMERIC SEALANT 

4" 0 P.V.C. PIPE- 

EXTENT OF OUTER CASING PEA GRAVEL 
PACK EXTENT 
OF WELL 

GROUND WATER 

1" 0 PRESSURE RELIEF HOLE F '  
TOP OF SLOHEO PIPE CONNECTED 
TO 4" P.V.C. PIPE 

4** 0 SLOTTED P.V.C. PIPE 

-2'' LENGTH SLOTS 

-CLOSED BOTTOM 
t - 

FIGURE 5-35 SCHEMATIC DIAGRAM OF MONITORING WELL 
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TABLE 5-10 

Fuel Tank Monitoring Well Data 

Surface Depth to 
Elevation, f t  MSL Water, f t  

W e l l  
Designat i o n  

Water 
Elevation, f t  HSL 

28.6* 3 . 8 3  A 24.77 

29.3* 5.75 B 23.55 J u n e ,  1: I 
32.6* 5 ;75 26.85 C J u n e ,  1! 1 

D 2 8 . 2 *  3.83 24.37 J u n e ,  15 ’ 
E ? ?  19.17 ? ?  ? ?  

F 
t 

? ?  20 .00  ? ?  7 ?  

e .c Estimated from N A V F A C  D r a w i n g  No, 5057986 
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'JSDA 
Soil T y p e  

Lake 1 and 

Lakewood 

Leon 

Klej 

P l u m m e r  

R u t l e g e  

S t L u c i e  

TABLE 5-11 

P e r m e a b i l i t y  and Depth t o  Water o f  U S D A  Soil 

C o a s t a l  Beach 

T i d a l  Xarsh 

A l l u v i a l  Land 

Swamp 

Sandy F i l l  

? l i n e s ,  P i t s ,  Etc. 

S t r i p p e d  Land 

Paved Areas  

T y p e s  on N A S  

P e r m e a b i l i t y ,  
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. m a i n t a i n e d  a t  N U  Pensaco la .  Note t h a t  no c o r r e l a t i o n  DetWeen NAS Pensaco la  
and t h e  c i t y  of Pensaco la  c o n t a m i n a t i o n  as  r e p o r t e d  by T r a p p  i s  s u g g e s t e d ,  i n  
f a c t  they  are p robab ly  u n r e l a t e d .  These are  s imply  f a c t s  t h a t  must oe 
c o n s i d e r e d  when p lann ing  NAS P e n s a c o l a  activities. 

5.4 .  BIOLOGICAL FEATURES 

5.4 .1  L i f e  Zones and Ecology. 

. 

5.4.1.1 Narine and Es tuar ine  P l a n t  Communities. Two major  marine and 
e s t u a r i n e  p l a n t  communities are found i n  t h e  v i c i n i t y  o f  NAS Pensacola-- the 
seagrass communities and t h e  c o a s t a l  marsh. 
because  o f  the i r  h i g h  p r o d u c t i v i t y  and t h e i r  r o l e  i n  t h e  food c h a i n s  o f  many 
marine  organisms.  

These a're p a r t i c u l a r l y  impor tan t  

5.4.1.1.1 S e a g r a s s e s .  S e a g r a s s e s  are v e r y  impor tan t  memoers o f  t h e  mar ine  
s u b t i d a l  f l o r a .  D e s p i t e  t h e  common name, s e a g r a s s e s  are  n o t  m e m b e r s  of  t h e  
g r a s s  f ami ly .  They are v a s c u l a r  monocots w i t h  t r u e  r o o t s ,  s t e m s ,  l e a v e s ,  
f l o w e r s ,  f r u i t s ,  and seeds. C h a r a c t e r i s t i c a l l y ,  t h e s e  s e a g r a s s e s  grow 
c o m p l e t e l y  submerged i n  t h e  s a l i n e  waters w i t h  o n l y  t h e  lowes t  o f  t i d e s  e v e r  
e x p o s i n g  them t o  a i r .  They s e r v e  as p r o t e c t i v e  n u r s e r y  h a b i t a t s  f o r  a numDer 
o f  economica l ly  impor tan t  f i s h  and s h e l l f i s h  s p e c i e s .  

T u r t l e  g r a s s  ( T h a l l a s s i a  t e s t u d i n u m ) ,  s h o a l  g r a s s  ( H a l a d u l e  b e a u d e t t z i ) ,  and 
manat2e g r a s s  (Cymodocea f i l i r o n n i s )  a r e  t h e  most cotnmon s e a g r a s s z s  in t h e  
P e n s a c o l a  area. Wideon-grass ( R u p p i a  mari t ima),  a l t h o u g h  n o t  a t r u e  s e a g r a s s ,  
invades  b r a c k i s h  wacers and i s  o i t e n  mixed w i t h  s e a g r a s s e s  i n  t h e  Pensaco la  

- 
area. H a l o p h i l a  b a i l L o n i s  and H a l o p h i l a  enqe lmani i  nave no t  Deen r e p o r t 2 d  
krom t h e  c o a s t a l  w a t e r s  o f  t h e  a r e a ,  b u t  r e s e a r c h  i n a i i a t e s  t h a t  thev p f p b a o ; ?  - .  
do o c c u r  t h e r e  a t  d e p t h s  o f  s i x  t o  t e n  m e t e r s  and more. T h e s e  two s p e c i 2 s  ;: 
H a l o p h i l a  are g e n e r a l l y  c o n s i d e r e d  t o  D e  r a r e .  

The t h r e e  common s e a g r a s s e s  are found i n  sandy-bottom s n a l l o w  w a t e r s  o f  
low-energy s e a s h o r e  s i t e s .  They o c c u r  i n  dense  s t a n d s ,  c a l l e a  g r a s s b e d s ,  i n  
v e r y  c lose- to- shore  d e p t h s  of u s u a l l y  no t  more t h a n  six k e e t ;  a l t h o u g h  
T h a l a s s i a  has Deen observed a t  a d e p t h  o r  75 f e e t .  

S e a g r a s s e s  were f o r m e r l y  abundant  i n  Escamoia Bay, P e n s a c o l a  Bay ,  and East 
Bay, Dut have a e c l i n e d  i n  t h e s e  l o c a t i o n s  o v e r  t h e  l a s c  1 5  y e a r s  t o  such a n  
e x t e n t  t h a t  now o n l y  a few s c a t t e r e d  beds remain.  

S e a g r a s s  beds are u s u a l l y  he te rogeneous  communi t ies ,  w:ch t h e  t h r e e  most 
common s e a g r a s s e s  v a r i o u s l y  i n t e r m i x e d .  F requenc ly  Ru-?La m a r i t i m a  o c c u r s  
w i t h  t h e  s e a g r a s s e s  i n  p laces  o r  lower s a l i n i t y .  T h e  i s a g r a s s  beas  comprise  
a n  e x t r e m e l y  impor tan t  component o f  t h e  l o c a l  f l o r a .  They a x h i b i t  s e v e r a l  
s i g n i f i c a n t  env i ronmenta l  f u n c t i o n s  i n c l u a i n g :  

(1) Pr imary p r o d u c t i o n  o f  biomass w i t h  r e s u l t a n t  c a r b o n  f i x a t i o n  and 
oxygen p r o d u c t i o n .  

( 2 )  S t a b i l i z a t i o n  o f  bo t tom sed iments  by  a c t i n g  a s  sediment  t r a p s .  

( 3 )  Food s u p p l y  f o r  numerous a n i m a l s  bo th  d i r e c t l y  and th rough  t h e  
a e t r i c a l  food w e b s .  
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( 4 )  H a o i t a t  f o r  c e r t a in  i n v e r t e b r a t e s  which a t t a c h  t o  o r  burrow i n c o  
t h e i r  l e a v e s .  

( 5 )  Refuge and p r o t e c t i o n  f o r  the immature s t a g e s  o f  numerous s e a f o c d  
organisms i n c l u d i n g  f i s h e s ,  crabs,  sh r imps ,  ana  bay s c a l l o p s .  

( a )  Supply o r  a n  i m p o r t a n t  s u b s t r a t e  f o r  t h e  a t t a c h m e n t  o f  v a r i o u s  
s p e c i e s  of o e n t h i c  a l g a e .  

5.4.1.1.2 C o a s t a l  Marsh. C o a s t a l  marshes  are s u b j e c t  t o  t h e  g e n t l e  d a i l y  
f l u c t u a t i o n s  of t h e  tides and  are u s u a l l y  a s s o c i a t e d  w i t h  t h e  r e l a t i v e l y  
p r o t e c t e d  bay and e s t u a r y  h a b i t a t s .  
z o n a t i o n  of t h e  most abundant  p l a n t s  i n  r e l a t i o n  t o  i n u n d a t i o n ,  s a l i n i t y  o f  
t h e  water, e l e v a t i o n  of t h e  s u b s t r a t e ,  and o t h e r  t a c t o r s .  

These c o a s t a l  marshes  e x h i b i t  a d i s t i n c t  

Three b r o a d l y  d i s c e r n i b l e  v e g e t a t i o n  zones  are found w i t h i n  c o a s t a l  marshes .  
The ou te rmos t  zone is dominated by t h e  g r a s s  S p a r t i n a  a l t e r n i f l o r a  and e x t e n d s  
from aDout mean sea l e v e l  up t o  l e v e l  o f  t h e  h i g h e s t  t i d e .  J u s t  landward of 
t h e  S p a r t i n a  zone and on s l i g h t l y  h i g h e r  ground i s  a zone dominated by Juncus  
roemer ianus ,  t h e  blacic n e e d l e  rush .  T h i s  zone i s  t h e  most e x t e n s i v e  i n  t h e  
l o c a l  marshes  and is  composed o f  a n  a lmos t  pure  s t r a n d  of Juncus .  The t n i r a  
v e g e t a t i o n a l  zone is c h a r a c t e r i z e d  by t h e  g r a s s e s  D i s t i c h l i s  s p i c a t a  and 
s p a r t i n a  p a t e n s .  T h i s  zone i s  aoove t h e  h i g h  t i a e  l i n e s  and normal ly  i s  
i n u n d a t s d  by sea w a t e r  o n l y  d u r i n g  s t o r m  c o n d i t i o n s .  

Dis t r iouteu  th roughout  t h e  h i g h e r  areas o r  t h e  c o a s t a l  marsh are a number  o l  
heroaceous  dicots, such as sea l a v e n d e r  (Limonium c a r o l i n i a n u r n ) ,  marsh 
i l e a b a n e  ( P l u c n e a  p u t p u r a s c e n s ) ,  and s a l t- m a r s n  as ter  (Aster  tenuifol ius ' ) ,  

O t h e r  g r a s s e s  commonly found h e r e  are  s a l t  j o i n t g r a s s  ( ?aspa lum veginacum) 
V i r g i n i a  d ropseed  (Sporobo lus  v i r g i n i c u s ) ,  and r e e a g r a s s  (Phragmi tes  
communis). Common i n  and around t h e  salt DarrenS oi t n e s e  rnarsnes is 
g l a s s w o r t  ( S a l i c o r n i a  p e r a n n i s ) .  

J u s t  landward of t h e  marsh i s  u s u a l l y  l o c a t e d  a zone o r  s h r u b s  t h a t  commonly 
i n c l u d e  was m y r t l e  ( Y y r i c a  cer i t 'era) ,  ground- sei  bush 1 3 a c c h a r i s  h a i o m i i o l i a ) ,  
marsh e l d e r  ( I v a  L r u t e s c e n s ) ,  and yaupon h o l l y  ( I l e x  v o n i c o r r a l .  

5.4.1.2 Te r r e s t r i a l  P l a n t  Communities. Four major  t e r r g s t r i a l  p l a n t  
communities a r e  found w i t h i n  s o u t h e a s t e r n  Escambia Coun::r. The two Lorms 
p r e v a l e n t  a t  NAS P e n s a c o l a  are t h e  c o a s t a l  s t r a n d  and cr.2 s c r u b  communities.  
I n  t n e  areas s u r r o u n d i n g  t h e  N A S  P e n s a c o l a  i n s t a l l a t i o n ,  t h e  f l a twoods  and 
s a n d h i l l  p l a n t  communities domina te ,  a l t h o u g h  t h e s e  two communities may o c c u r  
w i t h i n  t h e  i n s t a l l a t i o n  b o u n d a r i e s  where l o c a l  e n v i r o n m e n t a l  c o n d i t i o n s  f a v o r  
their  o c c u r r e n c e .  

The basic v e g e t a t i v e  c o v e r  a t  NAS P e n s a c o l a  c o n s i s t s  o f  g r a s s e s  (Gramineae 
s p . )  kudzu ( P u e r a r i a  t h u n b e r g i a n a ) ,  a: ' p i n e  ( P i n u s  - s p . ) .  
are p r e s e n t  th roughout  t n e  area such  i Lespedeza sp .  and v e t c h  (Vicia s p . ) .  
The g o l f  c o u r s e s  are e x t e n s i v e  g r a s s y  ~ a s  c o m p r i s i n g  a b o u t  135 acres of t h e  
5 , l b l  acres a t  N A S  Pensaco la .  

Some annua l  legumes 
- 
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5.4.1.2.1 C o a s t a l  S t r a n d .  The c o a s t a l  s t r a n d  i s  c h a r a c t e r i z e d  by e x t e n s i v e  
white- sand beaches and a d j a c e n t  dune sys tems.  
t h e  v e g e t a t i o n  i s  t h e  d i s t i n c t  z o n a t i o n  which i s  obse rved  as one t r a v e l s  
i n l a n d  from t h e  s e a s h o r e .  Research h a s  shown t h e  p r imary  c a u s a l  f a c t o r  f o r  
t h i s  z o n a t i o n  i s  t h e  a c t i o n  of s a l t  s p r a y  on t h e  v e g e t a t i o n .  

The most  n o t i c e a b l e  f e a t u r e  of 

The s o i l s  h e r e  are composed of  i n c o h e r e n t  sand which make up t h e  famous 
gleaming w h i t e  s a n d s  of  P e n s a c o l a  beaches .  
i n f e r t i l e  due t o  r a p i d  l e a c h i n g .  Consequen t ly ,  t h e  p l a n t s  which o c c u r  he re  
have e x t e n s i v e  o u t s i z e d  r o o t  sys tems .  

The s u b s t r a t e  i s  extremely 

The well-known sea o a t s  (Uniuo la  p a n i c u l a t a )  dominate  t h e  t reeless ,  p r i m a r y  
d u n e s . a r e a  j u s t  i n l a n d  from t h e  beach s t r i p ,  forming a c h a r a c t e r i s t i c  zone. 
A s s o c i a t e d  w i t n  sea o a t s  i n  t h i s  zone are t h e  sea r o c k e t  ( C a k i l e  e d e n t u l a ) ,  
beach pennywort (Hydroco ty le  b o n a r i e n s i s ) ,  s e a s i d e  e v e n i n g  p r imrose  (Oenocnsra 
humifusa ) ,  beach morning- glory (Ipomoea s t o l o n i f e r a ) ,  and dune mile pea 
(Calactia m i c r o p h y l l a ) .  

Another  zone,  c h a r a c t e r i z e d  by s h r u b s ,  u s u a l l y  e x t e n d s  i n l a n d  from t h e  s e a  
o a t s  zone. Here t h e  woody go ldenrod  (Chrysoma p a u c i f l o s c u l o s a ) ,  c o n r a d i n a  
(Conrad ina  c a n e s c e n s ) ,  and t h e  unusua l  dune rosemary ( C e r a t i o l a  e r o c o i d e s )  c a n  
De found. O u t s t a n d i n g  i n  t h i s  s h r u b  zone are low dense  clumps of  t w i n  Live 
oak (Quercus  gemina ta ) .  Here, due t o  a c t i o n  of t h e  s a l t  s p r a y ,  t h i s  p l a n t ,  
which i s  u s u a l l y  d e s i g n a t e d  as a t r e e ,  i s  reduced i n  t h e  form t o  t h a t  o f  a 
g n a r l e d  sh rub .  The dune g o l d e n  a s t e r  ( C h r y s o p s i s  a n g u i n a ) ,  t h e  dune milkweed 
(Asclepias  h u m i s t r a t a ) ,  and j o i n t w e e d s  ( P o l y g o n e l l a  spp . )  are a l s o  common i n  
t h i s  zone. 

I n l a n d  i r o m  t h e  sh rub  zone,  and f a r  enough from t h e  L i d e  l i n e  t h a t  s p r a j , i n  
minimal ,  f o r e s t s  o f  s l a s h  p i n e  ( P i n u s  e l l i o t t i i )  and sand p i n e  ( P i n u s  c l a u s a )  
o c c u r .  

I n  some areas ,  t h e r e  may b e  a secondary  dune r i d g e  i n l a n d  from the pr imary 
dune r i d g e  separated from i t  by a n  i n t e r d u n a l  zone.  T h e s e  are  t y p i c a l l y  low, 
mois t  swales t h a t  s u p p o r t  p l a n t s  o f  h y d r i c  a r f i n i t y .  The p l a n t s  t y p i c a l  of  
t h e s e  areas are  no t  found e l s e w h e r e  i n  t h e  dunes ,  where c o n d i t i o n s  a r e  most 
x e r i c .  Usua l ly  o c c u r r i n g  i n  t h e  swales are such  p l a n t s  a s  redwood (Lacnan thes  
c a r o l i n i a n a ) ,   ladderw wort ( U t r i c u l a r i a  s p p . ) ,  ye l loweyed g r a s s e s  ( X y r i s  s p p . ) ,  
u m b r e l l a  grass  ( F u i r e n a  s c r i p o i d e a ) ,  and bog b u t t o n s  (Lacnacau lon  e n g l e r i i ) .  

5.4.1.2.1.1 Ecology.  S t r a n d  communities expend a c o n s i d e r a b l e  p o r t i o n  of 
t h e i r  e n e r g y  budget  i n  a d a p t i n g  t o  t h e  s e v e r e  s t r e s s e s  of s h i f t i n g  s a n d s ,  a 
h i g h l y  s a l i n e  env i ronment ,  and h i g h  winds.  I n  some i n s t a n c e s ,  s a l t  s p r a y  
p l a y s  a r o l e  s i m i l a r  t o  f i r e  i n  o t h e r  ecosystems by r e c a r d i n g  s u c c e s s i o n  
i n d e f i n i t e l y  a t  a g r a s s  o r  s h r u b  s t a t e .  

Because t h e s e  p l a n t s  a r e  s o  h i g h l y  s p e c i a l i z e d  t o  w i t h s t a n d  t h e s e  n a t u r a l  
s t r e s s e s ,  they  are highLy s e n s i t i v e  t o  stresses n o t  found i n  t h e i r  n a t u r a l  
environment .  The e f f e c t  of  t r a m p l i n g  or c r u s n i n g  i s  s e v e r e ,  and even  l i g h t  
u s e  o f  t h e  v e g e t a t e d  areas may degrade  them. 

I . 

5.4.1.2.1.2 Value. Beaches,  dunes ,  and t h e i r  a s s o c i a t e d  v e g e t a t i o n  are 
i m p o r t a n t  i n  absorDing and modera t ing  t h e  i n f l u e n c e  of waves and wind on 
c o a s t a l  areas. 
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5.4.1.2.1.3 V u l n e r a b i l i t y .  The c o a s t a l  s t r a n d  is a dynamic sys tem,  advanc ing  
i n t o  t h e  sea and r e c e d i n g  from i t  a c c o r d i n g  t o  the i n f l u e n c e s  o f  winds ,  waves, 
c u r r e n t s ,  and changes i n  sea level (sea l e v e l  h a s  a p p a r e n t l y  been s l o w l y  
r i s i n g  o v e r  t h e  las t  hundred y e a r s ) .  
o f f s h o r e  bar t o  beach t o  dune ,  and back a g a i n .  They a l so  move i t  up  and down 
t he  c o a s t  ( l o n g s h o r e  d r i f t ) ,  c a u s i n g  e r o s i o n  o f  one beach and a c c r e t i o n  o r  
a n o t h e r .  

These a g e n t s  t r a n s p o r t  sand from 

Except  for i n t e r f e r e n c e  w i t h  t h e  sand  t r a n s p o r t  sys tem,  t h e  sand  beach i t s e l f  
is  a l m o s t  immune t o  man's a c t i v i t i e s .  Foredune p l a n t s ,  however, a re  e x t r e m e l y  
s e n s i t i v e  t o  t ne  e f f e c t s  of four-wheel d r i v e  v e h i c l e s ,  m o t o r c y c l e s ,  and even  
f o o t  t r a f f i c  and must be p r o t e c t e d  from n e a r l y  a l l  d i r e c t  use .  Backdunes are  
no t  q u i t e  so s e n s i t i v e  and w i l l  s u p p o r t  l i g h t  use .  

5.4.1.2.1.4 Endangerment. The F l o r i d a  Beach and Shore  P r e s e r v a t i o n  A c t  
r e q u i r e s  t h e  Department of  N a t u r a l  Resources  t o  e s t a b l i s h  c o a s t a l  c o n s t r u c t i o n  
s e t b a c k  l i n e s  i n  a l l  c o a s t a l  c o u n t i e s ,  based upon n a t u r a l  p r o c e s s e s .  The ac t  
a l s o  r e q u i r e s  t h e  depar tment  t o  r e g u l a t e  c o n s t r u c t i o n  u n d e r t a k e n  f o r  s h o r e  
p r o t e c t i o n  purposes .  

5.4.1.2.2 Scrub.  The s c r u b  communities o c c u r  on s i t e s  which were c o a s t a l  
dune f o r m a t i o n s  ixi former  g e o l o g i c  a g e s .  The h a b i t a t  i s  xer ic ,  and t h e  s o i l s  
are v e r y  i n f e r t i l e ,  b e i n g  g e n e r a l l y  w h i t e  s a n d s  o f  t h e  Lakewood type.  I n  
g e n e r a l ,  t h e  p l a n t s  d i s t i n c t i v e  of t h e  s c r u b  community are a l s o  found on 
r e l a t i v e l y  r e c e n t  c o a s t a l  dunes.  Here, t h e  sand p i n e  ( P i n u s  c l a u s a l  i s  t h e  
dominant tree.  Three o a k s  are  a l s o  comrnon. These a r e  t w i n  l i v e  oak (Quercus 
g e m r n a t a ) ,  m y r t l e  oak (Quercus  m y r t i f o l i a ) ,  and chapman oak (Quercus  
chapmani i )  . Rosemary ( C e r a c i o l a  e r r c o i a e s )  and saw- palmet to  (Serenoa reqens) 
arc! aoundanc s h r u b s  i n  the  u n d e r s t o r y .  

. 

s 

. 

5.4.1.2.2.1 Ecology.  The sand  p i n e  s c r u b  i s  e s s e n t i a l l y  a f i r e o a s e d  
community. Ground c o v e r  is e x t r e m e l y  s p a r s e  and leak i a l l  is  minimal,  t h u s  
r e d u c i n g  t h e  chance of  t n e  f r e q u e n t  ground f i r e s  so impor tanc  i n  t h e  s a n d h i l l  
s ommuni t y  . 

1 

Such f i r e s  a l l o w  f o r  r e g e n e r a t i o n  of t h e  sand p i n e  community, which would 
o t n e r w i s e  pass i n t o  a x e r i c  hammock. T h i s  t y p e  of f i r e  r e g e n e r a t i o n  u s u a l l y  
r e s u l t s  i n  even-aged s t a n d s  of trees. The Ocala va r ie r : /  o f  s a n d  p ine  
(dominant  i n  t h e  p e n i n s u l a )  i s  so a d a p t e d  t o  f i r e  r e g e n i r a t i o n  t h a t  hea t  ( a s  
from a r i r e )  i s  needed t o  open i t s  cones .  

5.4.1.2.2.2 Value. T h i s  community, w i t h  i t s  deep ,  l o o s e  s a n d ,  i s  t y p i c a l l y  a 
v a l u a b l e  a q u i f e r  r e c h a r g e  area. It  is of c o n s i d e r a b l e  s c i e n t i r i c  v a l u e  
because  o f  i t s  endemic s p e c i e s  o f  w i l d l i f e ,  i t s  u n i q u e  ecology, ana  t h e  
example i t  p r e s e n t s  of e c o s y s t e m  r e s p o n s e  t o  h e a t  s t r e s s .  

5.4.1.2.2.3 V u l n e r a b i l i t y .  The scrub is v u l n e r a b l e  t o  e r o s i o n  and root 
damage caused  by f o o t  and mechanized t r a f r i c .  The most importanc  
c o n s i d e r a t i o n ,  however, is p r o p e r  management by main tenance  o f  che f i r e  
s c h e d u l e  or o t h e r  means such  as c l e a r  c u t t i n g .  
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5.4.1.2.2.4 Endangerment. Scrub communities are r a p i d l y  being l o s t  t o  r e a l  
e s t a t e  development because  of  their i d e a l ,  we l l- dra ined  upland s i t u a t i o n .  
Scrub communities shou ld  b e  c o n s i d e r e d  h i g h l y  endangered.  

5.4.1.2.3 Flatwoods.  Fla twoods  v e g e t a t i o n  o c c u p i e s  a r e a s  whicn were ocean 
bottoms i n  past  g e o l o g i c  ages .  The t e r r a i n  of t h e  f l a t w o o a s  i s  g e n e r a l l y  
l e v e l  w i t h  no a p p r e c i a b l e  c o n t o u r s  O S  e l e v a t i o n .  
f l a t  expanse  ot' f o r e s t e d  l a n d ,  w i t h  t h e  l o n g l e a f  p i n e  ( P i n u s  p a l u s t i s )  be ing  
t h e  dominant t ree .  Subdominant s p e c i e s  i n  t h e s e  f o r e s t s  a r e  t h e  s l a s h  p i n e  
( P i n u s  e l l i o t t i i )  and t h e  saw- palmetto (Serenoa  r e p e n s )  which grows i n  
prominent  t h i c k e t s  i n  t h e  u n d e r s t o r y .  Such f l a twoods  compr i se  a major par t  o r  
t h e  s o u t h e r n  p i n e  i o r e s t s  of  t h e  United S t a t e s .  

I 

e 
The appearance  i s  t h a t  o f  a 

The f l a twoods  s o i l s  c o n t a i n  l i t t l e  o r g a n i c  m a t t e r  and are  q u i t e  sandy i n  
compos i t ion .  The f l a twoods  are  C h a r a c t e r i z e d  b y  a v e r y  s n a l l o w  wate r  t a o l e  
and g e n e r a l l y  poor  d r a i n a g e .  I n  p l a c e s ,  t h e  s o i l  i s  a lmos t  c o n t i n u o u s l y  mois t  
and t h e r e  are f r e q u e n t l y  a r e a s  t h a t  have s h a l l o w  S t a n d i n g  water throughout  t n e  
y e a r .  

The low swampy d e p r e s s i o n s  o f  t h e  f l a twoods  are u s u a l l y  i n h a b i t e d  by s t r a n d s  
o f  pond c y p r e s s  (Taxodium a s c e n d e n s ) ,  a n  i n t e r e s t i n g  dec iduous  c o n i f e r  c l o s e l y  
r e l a t e d  t o  t h e  b a l d  c y p r e s s .  Usua l ly  a s s o c i a t e d  t h e r e  w i t h  t h e  pond c y p r e s s  
are  t h e  buckwheat tree ( C l i f t o n i a  monophyl la) ,  swamp c y r i l l a  ( C y r i l l a  
r e c e m i f l o r a ) ,  and o t h e r  h y d r i c  s p e c i e s .  The l a t t e r  two t r ees ,  t o g e t h e r  w i t h  
o c h e r  u s u a l l y  r i p a r i a n  s p e c i e s ,  a re  found a l s o  a l o n g  t h e  many smal l  c r e e k s  and 
d a i n a g s  c o u r s e s  whicn a r e  t y p i c a l  of such  f l a twoods .  

Open savannah- l ike  a r e a s  a l s o  o c c u r  i n  t h e  f l a twoods  n a b i t a t s .  In t h e s e  
m o i s t ,  a c i d  s i t e s ,  a number o f  i n t e r e s t i n g  he rbaceous  p l a n t s  occur .  O f , ,  
p a r t i c u l a r  n o t e  among t h e s e  a r e  t h e  f o l l o w i n g  i n s e c t i - i o r o u s  p l a n t :  
b u t t e r w o r t s  ( P i n g u i c u l a  s p p . ) ,  p i t c h e r - p l a n t s  ( S a r r a c r n a i  s p p ) ,  sundews 
( D r o s e r a  s p p . ) ,  and b l a d d e r w o r t s  ( U t i c u l a r i a  s p p . ) .  Ais0 c h a r a c t e r i s t i c  o f  
t h e s e  s i t e s  a r e  t h e  go lden  c r e s t  ( L o p h i o l a  a m e r i c a n a ) ,  t h e  r u s h  f e a t h e r l i n e  
( P l e e a  t e n u i f o l i a ) ,  f a l s e  b l a z i n g  s t a r  (Carphephorus  ? s e u d o - l i a t r i s ) ,  and 
v a r i o u s  mi lkwor t s  ( P o l y g a l a  s p p . ) .  

5 .4 .1 .2 .3 .1  Ecology.  F i r e  and w a t e r  a r e  t h e  t w o  maln d e t e r m i n a n t s  i n  t h e  
eco logy  of f l a twoods .  F i re  i s  i n s t r u m e n t a l  i n  reducir iz  c o m p e t i t i o n  trom 
hardwoods, b u t  i t  g e n e r a l l y  does  n o t  o c c u r  o r t e n  e n o u g n  t o  k i l l  t h e  y o u n g ,  
f i r e - s e n s i t i v e  s l a s h  p i n e s .  

The l o n g l e a f  p i n e  i s  p a r t i c u l a r l y  w e l l  adap ted  t o  f i r e  and i s  immune t o  ground 
f i r e s  a t  a lmos t  all s t a g e s  of growth.  I n  f a c t ,  s u c c e s J f u l  n a t u r a l  
r e g e n e r a t i o n  o r  l o n g l e a f  p i n e  i s  dependent  on f i r e  t o  3 r o v i d e  a s u i t a b l e  
seedbed f o r  g e r m i n a t i o n  and t o  c o n t r o l  brown s p o t  d i s e a s e ,  wnich c a u s e s  heavy 
s e e d l i n g  m o r t a l i t y .  

5.4.1.2.3.2 Value. The n a t u r a l l y  h igh  n e t  p r o a u c t i v i c y  o f  f l a twoods ,  
p a r t i c u l a r l y  s l a s h  p i n e  f l a t w o o d s ,  is conducive  t o  lumDer p r o d u c t i o n  and i s  a 
s i g n i f i c a n t  source! o r  wood f o r  man's  use .  
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j.4.1.2.3.3 V u l n e r a b i l i t y .  Fla twoods  and f a i r l y  r e s i l i e n t  ecosys tems ,  bu t  
a l t e r n a t i o n  o f  f i r e  or water p a t t e r n s  c a n  d r a s t i c a l l y  change t h e i r  s p e c i e s  
compos i t ion .  
hardwood c o m u n i t i e s ,  depending on t h e  water stresses of a p a r t i c u l a r  s i ce .  

Removal o f  f i r e  r e s u l t s  i n  s u c c e s s i o n  t o  d i f f e r e n t  t y p e s  of 

5.4.1.2.3.4 Endangerment. Because o f  t h e  v a s t  area t h e y  c o v e r  (30 t o  50 
p e r c e n t  o r  t h e  s t a t e ) ,  t he i r  n a t u r a l  r e s i l i e n c y ,  and t h e i r  d e s i r a b i l i t y  a s  a 
renewable  s o u r c e  o f  wood, t h e i r  endangerment i s  n o t  h i g h  when compared w i t h  
o t h e r  sys tems.  

5.4.1.2.4 S a n d h i l l .  I n  g e n e r a l ,  t h e  s a n d h i l l  community i s  t h e  most abundant  
v e g e t a t i o n  t y p e  o f  South  Escambia and S a n t a  Rosa C o u n t i e s .  
s l i g h t ' l y  lower  i n  f e r t i l i t y  t h a n  t h e  f l a twoods  s o i l s ,  and c o n t a i n  a 
c o n s i d e r a b l e  amount or g r a y i s h  sand.  

S o i l s  are d r y ,  

S a n d h i l l  v e g e t a t i o n  i s  'dominated oy t h e  l o n g l e a f  p i n e  ( P i n u s  p a l u s t r i s ) .  Nexc 
i n  abundance is t h e  t u r k e y  oak (Quercus l a e v i s ) .  T h i s  common tree d i s p l a y s  
t h e  uncommon p r o p e r t y  o f  h o l a i n g  i c s  l e a v e s  i n  such  a way t h a t  t h e  b l a d e  
s u r f a c e s  are  p e r p e n d i c u l a r  t o  t h e  ground,  a c h a r a c t e r i s t i c  which produces  a 
d i s t i n c t i v e  ragged appearance.  B lue jack  oak (Quercus  m a r i l a n d i c a ) ,  p o s t  oak 
(Quercus  s t e i l a t a ) ,  and s o u t h e r n  r e d  oak ( Q u e r c u s  f a l c a t a )  a re  a l s o  t y p i c a l  
i n h a b i t a n t s  o r  s a n d h i l l  communities.  L a u r e l  oak (Quercus  hemisphaer ica )  and 
l i v e  oak (Quercus v i r g i n i a n a )  may a l s o  be found h e r e .  However, t h e s e  two 
species do no t  a c n i e v e  their  maximum s t a t u r e  n o r  f u l l e s t  development i n  che 
s a n d h i l l  environment .  

The w i l d  persimmon (Diospyros  v i r g i n i a n a )  and t h e  P e n s a c o l a  hawthorn 
( C r a t a e g u s  l a c r i m a t a )  are  common on t n e  s a n d h i l l  and a r e  good i n d i c a t o r s  of  
t n i s  community. Low-growing clumps o f  s a r p a l m e t t o  (S2renoa  r e p e n s )  a r e , a l s o  
common i n  t h e  s a n d h i l l  p i n e  s o r e s t s .  

O t  t h e  many herDaceous p l a n t s  rouna i n  t h e  s a n d h i l l  c c m u n i t y ,  two are 
p a r t i c u l a r l y  notewortny.  These  are t h e  b racken  f e r n  ( P c e r i d i u m  aqu i l inum)  ana 
wire g r a s s  ( A r i s t i d a  s t r i c t a ) .  The b racken  f e r n  i s  t h e  mosc aDundant f e r n  i n  
tne a r e a  and is p a r t i c u l a r l y  r e s i s t a n t  t o  f i r e .  I t  i s  one o f  t h e  p i o n e e r  
p l a n t s  t o  r e a p p e a r  wnen a s a n d h i l l  f o r e s t  has been burzed .  

Xi re  g r a s s  i s  s o  named because  o f  i t s  long ,  narrow,  w i r y  l e a v e s .  T h i s  
p e r e n n i a l  s p e c i e s  i s  p a r t i c u l a r l y  abundant  i n  t h e  l o n g l a a f  p i n e  f o r e s t s  and is 
also remarkcaoly r e s i s t a n t  t o  f i r e .  I n  f a c t ,  i t  i s  d e p c x e n t  upon p e r i o d i c  
burn ing  f o r  optimum growth.  T h i s  g r a s s  seldom produce3  s e e d s ;  i t  r e p r o a u c e s  
r a r e l y  and h a s  a l i f e  span  of  several hundred y e a r s .  

5.4.1.2.4.1 Ecology.  F i r e  i s  t h e  dominant f a c t o r  i n  :.le eco logy  of  t h i s  
community. The i n t e r r e l a t i o n s h i p s  of t h e  s a n d h i l l  v e g e t a t i o n ,  p a r t i c u l a r l y  
t h e  l o n g l e a f  p ine- wiregrass  r e l a t i o n s h i p ,  are dependent  on f r e q u e n t  ( e v e r y  two 
t o  f i v e  y e a r s )  ground f i res .  Longleaf  p i n e  i s  v e r y  s e n s i t i v e  t o  hardwood 
c o m p e t i t i o n .  Wiregrass  p l a y s  a r o l e  i n  p r e v e n t i n g  t h e  g e r m i n a t i o n  of hardwood 
seeds and i n  e n s u r i n g  t h a t  t h e r e  is s u f f i c i e n t  f u e l  b u i l d u p  on t h e  f l o o r  o f  
the community t o  c a r r y  a f i r e  o v e r  large areas. 

A f t e r  f i r e ,  h e a t  ana  d rough t  a re  t h e  dominant i n f l u e n c e s  on t h e  s a n d h i l l  
community, w i t h  many p l a n t s  expending c o n s i d e r a b l e  p o r t i o n s  o f  t h e i r  e n e r g y  
budget  t o  a o a p t  LO t h e s e  f a c t o r s .  
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The burrowing h a b i t s  of  many o f  t h e  an imals  p l a y  a s i g n i f i c a n t  r o l e  i n  
r e c y c l i n g  t h e  e a s i l y  l eached  n u t r i e n t s  t o  t h e  s u r f a c e .  
a d d i t i o n a l  n u t r i e n t s  would be  l o s t  from t h i s  system and added t o  o t h e r s  
(ponds ,  for i n s t a n c e ) .  

Without t h e s e  a n i m a l s ,  

5.4.1.2.4.2 Value. 
t h e  u n d e r l y i n g  a q u i f e r ,  maKing i t  a n  impor tan t  groundwacer r e c h a r g e  a r e a .  
There i s  l i t t l e  runof f  t o  t h e  sea and minimal e v a p o r a t i o n ,  because  o t  t h e  
r a p i d  p e r c o l a t i o n  o f  r a i n f a l l  th rough  t h e  s o i l .  

Almost a l l  r a i n f a l l  i n  t h i s  community goes  d i r e c t l y  i n t o  

5.4.1.2.4.3 V u l n e r a b i l i t y .  E l i m i n a t i o n  oi f i r e  o v e r  a long p e r i o d  of  time i s  
a major  means o f  changing t h i s  community by a l l o w i n g  s u c c e s s i o n  t o  a x e r i c  
hammock. 

A s i g n i f i c a n t  i e a t u r e  o f  t h e  s a n d h i l l  community, which g r e a t l y  i n c r e a s e s  i t s  
s e n s i t i v i t y ,  i s  t n e  a p p a r e n t  i n a b i l i t y  of  w i r e g r a s s ,  a key p l a n t  i n  s a n d h i l l  
e c o l o g y ,  t o  w i t h s t a n d  d i s t u r b a n c e .  Once removed from a n  a r e a ,  w i r e g r a s s  w i l l  
n o t  r e t u r n  f o r  a t  l eas t  one hundred years and may n e v e r  r e t u r n .  

5.4.1.2.4.4 Endangerment. I n  a11  a r e a s ,  d e v e l o p e r s  t a k e  advantage o f  t h e s e  
h i g h ,  w e l l- d r a i n e d  s i t e s  f o r  c o n s t r u c t i o n  of hous ing  developments .  The 
a g r i c u l t u r a l  and u rban  developments  may r e s u l t  i n  g r e a t l y  i n c r e a s e d  e r o s i o n  
and movement o f  n u t r i e n t s  i n t o  ponds ,  t h e r e b y  i n c r e a s i n g  t h e i r  r a t e  of  
e u t o p h y c a t i o n .  

5.4.1.3 F i s h e s .  The most common f i s h  s p e c i e s  i n  t h e  Pensaco la  a r e a  a r e  
r e p o r t e d  as  f o l l o w s :  

\ *  
Hugi l  ceDhalus  Black H u l l e t  

White Trou t  
Speck led  Trou t  
A t l a n t i c  Croaker  

Cynoscion a r e n a r i u s  
Cvnascion n e ~ u l o s u s  
Xicropogen u n a c i a t u s  

Commercial f i s h i n g  and sh r imp h a r v e s t i n g  a r e  conducted r e g u l a r l y  i n  P e n s a c o l a  
Bay. 

5.4.1.4 Other  Har ine  Organisms. R e p o r t e l y ,  f e w  specL2.s o f  clams ( B i v a l v i a )  
o c c u r  i n  P e n s a c o l a  Bay, Escambia Bay, and East Bay. S ;a l lops  ( F i l i o r a n c h i a )  
are n o t  found i n  t h e  a r e a ;  s c a l l o p s  a r e  g e n e r a l l y  four.1 i n  more b r a c k i s h  
waters. O y s t e r s  ( E u l a m e l l i o r a n c h i a )  and shrimp (iUataT.;aj a r e  p r e s e n t  i n  the  
bays .  O y s t e r  h a r v e s t i n g  o c c u r s  i n  t h e  w i n t e r  i n  a r e a s  , ~ f  East Bay and 
E s c a m b i a  Bay approved by the  F l o r i d a  S t a t e  Department ~f N a t u r a l  Resources .  
Shrimp h a r v e s t  o c c u r s  i n  t h e  summer th roughout  t h e  a r e i .  

5.4.2 Rare, T h r e a t e n e d ,  and Endangered Species. The L . S .  F i s h  and W i l d l i f e  
S e r v i c e  p r o t e c t s  f e d e r a l l y - l i s t e d  an imal  and p l a n t  s p e c i e s  under t h e  
Endangered S p e c i e s  Act o f  1973  ( P u b l i c  Law 93- 205,  as m e n d e d )  and ,  under 
S e c t i o n  4 o r  t h e  A c t ,  a s s o c i a t e d  c r i t i c a l  h a b i t a t s .  -4 l i s t  of  
f e d e r a l l y- p r o t e c t e d  endangered and t n r e a t e n e d  species i s  updated and p u b l i s h e d  
a n n u a l l y  i n  t h e  F e d e r a l  R e g i s t e r ,  most r e c e n t l y  on 27 ?larch 1981. 
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I n  c l a s s i f y i n g  animals and p l a n t s ,  t h e  F l s h  and U i l d l i f e  S e r v i c e  i d e n t i f i e s  
endangered s p e c i e s  as any s p e c i e s  which is i n  d a n g e r  o f  e x t i n c t i o n  th roughout  
a l l  o r  a s i g n i f i c a n t  p o r t i o n  of i ts  ra: 
because  of  t h e  d e s t r u c t i o n ,  d r a s t i c  moc - i c a t i o n ,  o r  s e v e r e  c u r t a i l m e n t  of i t s  
h a b i t a t ,  or because  of o v e r- e x p l o i t a t i o c ,  disease,  o r  even  unknown r e a s o n s .  
S p e c i e s  t h a t  o c c u r  i n  v e r y  l i m i t e d  areas, such  as t h o s e  known from the :ype 
l o c a l i t y  o n l y ,  o r  t h o s e  which grow i n  restricted f r a g i l e  h a b i t a t s ,  u s u a l l y  a r e  
c o n s i d e r e d  endangered.  A s p e c i e s  t h r e a t e n e d  i s  one l i k e l y  t o  become 
endangered w i t h i n  t h e  f o r e s e e a b l e  f u t u r e  th roughout  a l l  o r  a s i g n i f i c a n t  
p o r t i o n  o r  i t s  range.  

.. A s p e c i e s  amy b e  endangered 

I n  a d d i t i o n  t o  f e d e r a l l y - l i s t e d ,  t h e  F l o r i d a  E n v i r o n m e n t a l l y  Endangered Lands 
P l a n  d e s i g n a t e s  a number of r e s i d e n t  p l a n t  s p e c i e s  as rare, t h r e a t e n e d ,  or 
endangered.  The F l o r i d a  E n v i r o n m e n t a l l y  Endangered Lands P l a n  was p r e p a r e d  b y  
t h e  F l o r i d a  Department of N a t u r a l  Resources  i n  compl iance  w i t h  t h e  d i r e c t i v e s  
of t h e  Land C o n s e r v a t i o n  A c t  or 1972 ( C h a p t e r  2 5 9 ,  F l o r i d a  S t a t u t e s ) .  

A rare s p e c i e s ,  s u b s p e c i e s  o r  l o c a l  p o p u l a t i o n ,  though n o t  p r e s e n t l y  
endangered or t h r e a t e n e d ,  i s  p o t e n t i a l l y  a t  r i s k  because  i t  is o n l y  found 
u i t h i n  a r e s t r i c t e d  g e o g r a p h i c  r e g i o n  o r  h a b i t a t  o r  i s  t h i n l y  s c a t t e r e d  o v e r  a 
more e x t e n s i v e  range.  

The F l o r i d a  Game and F r e s n  Water F i s h  Commission d e s i g n a t e s  a number of 
s p e c i e s  as endangered ,  t h r e a t e n e d ,  and s p e c i e s  o f  s p e c i a l  concern .  S p e c i e s  o f  
spec ia l  c o n c e r n  a r e  forms t h a t  do  n o t  c l e a r l y  f i t  i n t o  t h e  c a t e g o r i e s  of r a r e ,  
t h r e a t e n e d ,  o r  endangered ,  y e t  which w a r r a n t  s p e c i a l  a t t e n t i o n .  Inc luded  a r e  
forms t h a t ,  a lchough p r e s e n t l y  r e l a t i v e l y  abundan t ,  a re  p a r t i c u l a r l y  
v u l n e r a b l e  c o  c e r t a i n  t y p e s  o f  e x p l o i t a t i o n  o r  e n v i r o n m e n t a l  m o d i f i c a t i o n s  and 
have e x p e r i e n c e d  long- term p o p u l a t i o n  d e c l i n e  a n a  foras whose s t a t u s  in ,?ne  
area,  i n  t h i s  case F l o r i d a ,  may have s i g n i f i c a n t  impact on endangered or 
t h r e a t e n e d  s p e c i e s  elsewhere. 

A s p e c i e s  may a l s o  be d e s i g n a t e d  as  hav ing  undeterminea s t a t u s .  Undetermined 
means t h a t  t h e  species,  s u b s p e c i e s ,  o r  l o c a l  p o p u l a t i o n  i s  s u s p e c t e d  o f  
f a l l i n g  i n  t h e  c a t e g o r y  of rare ,  t h r e a t e n e d ,  o r  endangered b u t  t h e  a v a i l a b l e  
data d o e s  no t  p r o v i d e  a n  a d e q u a t e  b a s i s  f o r  a d e c i s i o n .  

5.4.2.1 Rare, T h r e a t e n e d ,  o r  Endangerea P l a n t  S p e c i e s .  Appendix C l i s t s  
F l o r i d a ' s  endangered and t h r e a t e n e d  p l a n t  s p e c i e s .  The l i s t  was compiled by 
t h e  F l o r i d a  G a m e  and F r e s h  Water F i s h  Commission, 

5 .4 .2 .2  Rare, T h r e a t e n e d ,  o r  Endangered S p e c i e s  of A n x i a l s .  On 30 May 1979,  
r e p r e s e n t a t i v e s  of t h e  F l o r i d a  G a m e  and F r e s h  Water F i j n  Commission v i s i t e d  
NAS P e n s a c o l a  t o  r ev iew t h e  area f o r  p o s s i b l e  e n d a n g e r t J  or t h r e a t e n e d  s p e c i e s  
c r i t i c a l  h a b i t a t .  As a r e s u l t  of t h e  s u r v e y ,  i t  was conc luded  t h a t  "no 
p o t e n t i a l  c r i t i c a l  h a b i t a t  for c u r r e n t l y  l i s t e d  endangered  or t h r e a t e n e d  
s p e c i e s  o c c u r s  on t h e  s t a t i o n "  and t h a t  "it i s  v e r y  d o u o t f u l  t h a t  any p o r t i o n  
of t h e  s t a t i o n  w i l L  e v e r  be  d e s i g n a t e d  c r i t i c a l  h a b i t a t  f o r  any  s p e c i e s  
c u r r e n t l y  l i s t e d  on t h e  federal l ist ." 

e-- 

@ 

R e p o r t e d l y ,  a n  American a l l i g a t o r  ( A l l i g a t o r  m i s s i s s i p p i e n s i s )  h a s  been 
obse rved  i n  one of t h e  i n s t a l l a t i o n  g o l f  c o u r s e  ponds. 
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Appendix D l i s t s  endangered and p o t e n t i a l l y- e n d a n g e r e d  an imal  s p e c i e s  i n  
F l o r i d a .  The l i s t  was compi led by t h e  F l o r i d a  G a m e  and F r e s h  Water F i s h  
Commission. 

The f o l l o w i n g  are t h e  f e d e r a l l y  l i s t e d  s p e c i e s  t h a t  are p o s s i b l e  f o r  t h e  NAS 
P e n s a c o l a  are : 

Birds  

A r c t i c  p e r e g r i n e  ( F a l c o  p e r e g r i n u s  tundr ius)- -Endangered 
Brown Pel ican  ( P e l e c a n u s  occidenta1is)--Endangered " 
Red-Cockaded Woodpecker ( P i c o i a e s  boreal is )- - Endangered 

Rep t i 1es 

American A l l i g a t o r  ( A l l i g a t o r  mississippiensis)--Threatenea 
Green T u r t l e  ( C h e l o n i a  mydasj--Endangered 
Loggerhead T u r t l e  (Caret ta  c a r e t e a l- - T h r e a t e n e d  

Mamma 1 s 

P e r d i d o  Bay Beach Mouse (Peromyscus p a l i o n o t u s  t r i s s y l l e p s i s )  

Appendix E describes these species .  
Uni ted  S t a t e s  Department of  t h e  I n t e r i o r ,  F i s h  and W i l d l i f e  s e r v i c e ,  
J a c k s o n v i l l e ,  F l o r i d a .  I n f o r m a t i o n  on h a b i t a t s ,  r a n g e s ,  r e a s o n s  f o r  c u r r e n t  
s t a t u s ,  and recovery  p l a n s  i s  i n c l u d e d .  

The d e s c r i p t i o n s  were prepared by t h e  

5.4.3 Water Q u a l i t y .  .' 
5.4 .3 .1  S u r f a c e  Water C l a s s i f i c a t i o n .  According t o  t n e  S t a t e  o f  F l o r i d a  
Department o f  Environmental  R e g u l a t i o n ' s  Gulf Breeze  O f r i c e ,  t h e  c o a s t a l  
waters s u r r o u n a i n g  NAS P e n s a c o l a  a r e  c l a s s i f i e d  as C l a s s  111 waters. 

The Rules  of t h e  Department of  Environmental  R e g u l a t i o n  o f  t h e  S t a t e  of 
F l o r i d a  d e f i n e s  C l a s s  111 w a t e r s  as " wate r s  t o  b e  usea r o r  r e c r e a t i o n a l  
p u r p o s e s ,  i n c l u d i n g  such  body c o n t a c t  a c t i v i t i e s  a s  swi.ming and wa te r  s k i i n g ;  
ana  f o r  t n e  maintenance o f  a wel l- balanced f i s h  and w i l a l i f e  p o p u l a t i o n . "  
C r i t e r i a  f o r  c l a s s i f i c a t i o n  o f  c o a s t a l  waters are  g i v e n  i n  Appendix F .  

Class I1 w a t e r s  are a r e a s  which e i t h e r  a c t u a l l y  o r  p o t e n t i a l l y  have t h e  
c a p a o i l i t y  of s u p p o r t i n g  r e c r e a t i o n a l  o r  commercial  s m l l f i s h  p r o p a g a t i o n  and 
h a r v e s t i n g .  H a r v e s t i n g  may o c c u r  i n  areas approved by t h e  S t a t e  o f  F l o r i d a .  
C h a p t e r  350, F l o r i d a  S t a t u t e s ,  d e f i n e s  t h e  term s h e l l r ' i s h  a s  fo l lows :  
" s h e l l f i s h  s h a l l  i n c l u d e  o y s t e r s ,  c l ams ,  and whelks." 

5.4.3.2 F i s h  Kills.  F i s h  k i l l s  o c c a s i o n a l l y  o c c u r r e d  a l o n g  t h e  w a t e r f r o n t  
i n d u s t r i a l  area oi NAS P e n s a c o l a  d u r i n g  t h e  1940s ,  1950s ,  and 1Y60s. The 
q u a n t i t y  o f  f i s h  k i l l e d  o r  how o f t e n  t h e  f i s h  k i l l s  o c c u r r e d  was no t  r e p o r t e d  
i n  d e t a i l .  
w a t e r f r o n t  i n d u s t r i a l  a c t i v i t i e s  may have c o n t r i b u t e d ,  b u t  f i s h  k i l l s  a re  
known t o  have o c c u r r e d  n e a r  o t h e r  i n d u s t r i a l i z e d  a r e a s  n e a r  t h e  c i t y  o f  
Pensaco la .  

The c a u s e  of  t h e  f i s h  k i l l s  was n o t  r e p o r t e d .  Wastes from t h e  
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R e p o r t e d l y ,  f i s h  k i l l s  o c c u r r e d  a l o n g  t h e  w a t e r f r o n t  areas n e a r  b u i l d i n g s  7 1 ,  
72, 73, ana  104. I n  t h e  19408 and 1950s ,  p a i n t  s t r i p p e r s  and s o l v e n t s  empt ied  
i n t o  t h e  bay t u r n e d  t h e  water a c l o u d y  y e l l o w  c o l o r .  The d i s c o l o r a t i o n  of  t h e  
water r e p o r t e d l y  ex tended  a b o u t  40 f e e t  up and down t h e  w a t e r f r o n t  i n d u s t r i a l  
area. Degrease r s  were r e p o r t e a  t o  have been d i s c h a r g e d  i n t o  t h e  bay;  over f low 
from c y a n i d e  t a n k s  i n  B u i l d i n g  604A r e p o r t e d l y  d r a i n e d  i n t o  t h e  bay i n  t h e  
B u i l d i n g  104 area. 

S i n c e  p l a t i n g  wastes c o u l d  u p s e t  o p e r a t i o n  a t  t h e  sewage t r e a t m e n t  p l a n t ,  
c y a n i d e  and chromate wastes t h a t  were empt ied  i n c o  t h e  sewer sys tem were 
r o u t e d  t o  bypass  t h e  t r e a t m e n t  p l a n t  so t h e y  would f l o w  u n t r e a t e d  i n t o  
P e n s a c o l a  Bay. 

N S  P e n s a c o l a  I n s t r u c t i o n  5100.1A of  7 Nov 1968 s t a t e s  IUS Pensaco la  p o l i c y  a s  
"cyan ides  s h a l l  n o t  o e  dumped i n t o  s a n i t a r y  o r  s t o r m  sewers. When c y a n i d e  
dumps are r e q u i r e d ,  t h e  chemica l  w i l l  be  t r a n s f e r r e d  t o  metal drums and 
c a r r i e d  o u t  t o  sea where t h e  drums s h a l l  be d i s p o s e d  o f  beyond t h e  12  mile 
l i m i t . "  
a c c o r d i n g  t o  t h a t  i n s t r u c t i o n .  

A f t e r  t h a t  d a t e ,  l i q u i d  wastes c o n t a i n i n g  c y a n i d e  were d i s p o s e d  o f  

I n  1969,  a f i s h  k i l l  i n c i d e n t  r e c e i v e d  l o c a l  p u b l i c  a t t e n t i o n .  The f o l l o w i n g  
i n f o r m a t i o n  was s ta ted  i n  a 9 September 1969 memorandum from Head, P r o c e s s  
Depar tment ,  t o  Head, P r o d u c t i o n  Depar tment :  

O n  13 and 14 August 1969,  a p p r o x i m a t e l y  30 g a l l o n s  o f  cadmium p l a t i n g  
s o l u t i o n  s p i l l e d  when t h e  c o n t e n t s  o r  a p l a t i n g  t a n k  were t r a n s f e r r e d  i n t o  
drums. S i n c e  t h e  s o l u t i o n  had 10 ounces  sodium c y a n i d e  p e r  g a l l o n  o f  
s o l l u t i o n ,  t h e  s p i l l a g e  r e p r e s e n r e d  18 pounds o f  sodium c y a n i d e .  The s p i l l a g e  
went i n t o  t h e  s t o r m  d r a i n  and t h e n  i n t o  t h e  bay n e a r  B u i l d i n g  104,  - *  

On 13 August 1Y69, abouc 146 g a l l o n s  of chromic  a c i d  s o l u t i o n  were empt ied  
i n t o  t h e  s t o r m  d r a i n .  S i n c e  t h e  c o n c e n t r a t i o n  of chromic  ac id  i s  f i v e  ounces  
p e r  g a l l o n ,  t n i s  r e p r e s e n t s  46 pounds o f  waste. 

T h e  r o l l o w i n g  i n f o r m a t i o n  was s t a t e d  i n  a 19 September lY6Y memorandum Lrom 
Code 6O t o  Code 41;  

About 7 5  t o  100 dead f i s h ,  m o s t l y  small n e e d l e f i s h ,  c r o a k e r s ,  and one 
small  s p e c k l e a  t r o u t ,  were s e e n  n e a r  tne s t o r m  sewer o . - ~ f a l l  i n  oack of  
b u i l d i n g s  7 1  ana 104. The water was t i n t e d  a g r e e n  C O - J ~ .  

The s o l l o w i n g  i n f o r m a t i o n  was s t a t e d  i n  a l e t t e r  from :;Le E x e c u t i v e  D i r e c t o r  
o f  t h e  S t a c e  of F l o r i d a ,  Department o f  A i r  and Water P i l l u t i o n  C o n t r o l ,  t o  t h e  
Commanding O f f i c e r  o f  NAS P e n s a c o l a  o n  15 Septemoer 1'939: 

" I n v e s t i g a t i o n s  o r  t h i s  i n c i d e n t  by t h e  Board o f  C a n s e r v a t i o n  and Bureau 
of S a n i t a r y  Eng ineer ing  r e v e a l e d  t h a t  a p p r o x i m a t e l y  1,200 f i s h  were k i l l e d .  
They i n c l u d e d  specKled t r o u t ,  m u l l e t ,  p i n f i s h  and o t h e r  s p e c i e s  ..." 

"Cyanide and chromium were p r e s e n t  i n  t h e  waters s u r r o u n d i n g  t h e  f i s h  k i l l  
i n  amounts which g r o s s l y  v i o l a t e d  t h e  water q u a l i t y  s t a n d a r d s  o f  t h e  S t a t e  o f  
F l o r i d a .  I' 
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Q u o t a t i o n s  from t h e  E x e c u t i v e  D i r e c t o r ' s  l e t t e r  appeared  i n  t h e  "Pensacola  
News"  newspaper. 

Record s e a r c h  a t  NAS P e n s a c o l a  r e v e a l e d  a d r a f t  l e t t e r  a p p a r e n t l y  w r i t t e n  i n  
r esponse  t o  t h e  Execu t ive  D i r e c t o r ' s  l e t t e r .  Whether t h e  d r a f t  l e t t e r  was 
f i n a l i z e d  and s e n t  V a s  n o t  de te rmined  d u r i n g  t h e  IAS. 

The d r a f t  l e t t e r  i n c l u d e d  t h i s  i n f o r m a t i o n :  

. 

* 

"Navy r e c o r d s  o f  t h e  r e s u l t s  of  chemica l  a n a l y s i s  i inmediately a f t e r  t h e  
i n c i d e n t  snow the f o l l o w i n g :  

B u i l d i n g  104 B u i l d i n g  72 

PH 8.4 8 . 4  

Temperature 28. OOC 28.00(82.40F) 

D i s s o l v e d  oxygen 6 . 3  ppm 6.6 pprn 

T o t a l  chromates  .25 .10 pprn 

Cyanat e s 0.0 ppm 2.4 ppm 

F l o r i d a  s t a n d a r d s  a l l o w  t h e  f o l l o w i n g :  

Cyanates  0.0 pprn 

T o t a l  Chromium 1.0 pprn 

"Navy i n v e s t i g a t i o n  i n d i c a t e s  t h e  most p r o b a b l e  c a u s e  i o r  t h e  i n c r e a s e  i n  
c y a n a t e  i n  t h e  B u i l d i n g  7 2  a r e a  might have been t h e  r e s u l t  of  r i n s i n g  o r  
s p i l l a g e  i n  t h e  t r a n s i e r  o f  e l e c t r o p l a t i n g  s o l u t i o n  rrom t a n k s  i n  t h e  v i c i n i c y  
o f  B u i l d i n g  104." 

3 1  

"None of t h e  q u a r t e r l y  r e p o r t s  s e n t  t o  t h e  S t a t e  s i n c e  1965 have p r e v i o u s l y  
shown any p r e s e n c e  of cyana tes ."  

The i n d u s t r i a l  waste t r e a t m e n t  p l a n t  became o p e r a t i o n a i  i n  t h e  e a r l y  1470s; 
p l a t i n g  w a s C 3 s  a re  now d i v e r t e d  t o  t h i s  t r e a t m e n t  Eaci-iiy. 

5.5 LEGAL, ACTIONS. U n t i l  1981,  t h e r e  had not  been an:: 2nvironmentaLly 
r e l a t e d  l e g a l  a c t i o n s  i n i t i a t e d  a g a i n s t  t h e  Navy a t  NX3 Pensaco la .  I n  August 
of 1981, t h e  Navy w a s  sued f o r  p r o p e r t y  damage resuLti:.g from d i s p o s a l  of 
hazardous  wastes on t h e  p r o p e r t y  of a l o c a l  p r i v a t e  cocpany.  
f e d e r a l  t o r t  c l a i m  concerned t h e  a l l e g e d  d i s p o s a l  o f  i n d u s t r i a l  waste s l u d g e  
c o n t a i n i n g  hazardous  materials i n  a p i t  a t  a sand q u a r r y  i n  t h e  c i t y  of 
Pensaco la .  
t h a c  year,  a l o c a l  sand company was under  c o n t r a c t  t o  n a u l  i n d u s t r i a l  was tes  
from NAVAIREWORKFAC P e n s a c o l a  t o  a p r o p e r  d i s p o s a l  s i t e .  
t h e  S t a f f  Judge Advoca te ' s  o f f i c e  r e s u l t e d  i n  t h e  c o n c l u s i o n  t h a t  no Navy 

T h e  r e s u l t i n g  

Al leged  d i s p o s a l  was c la imed  t o  have o c c u r r e d  i n  J u l y  o f  1977. In 

An i n v e s t i g a t i o n  3y  
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wastes were d i s p o s e d  of  a t  t h e  sand  q u a r r y .  An i n v e s t i g a t i o n  o f  t h e  chemica l  
compos i t ion  of wastes found a t  t h e  s a n d  q u a r r y  t u r n e d  up e v i d e n c e  c h a t  
XAVAIREWOFUCFAC P e n s a c o l a  wastes were no t  d i s p o s e d  o r  t h e r e .  Compounds i n  t h e  
p i t  were traced, however, t o  a l o c a l  chemica l  company. 
i s  s t i l l  pending.  

Records i n  t h e  Judge Advocate G e n e r a l  ( JAG)  f i l e s  c o n t a i n  r e p o r t s  o r  
NAVAIREWORKE'AC wastes d i s p o s e d  ot' a t  t h r e e  o t h e r  s i t e s .  One s i t e ,  owned by a . . 
l o c a l  sand  company, i s  l o c a t e d  beh ind  t h e  company's o f f i c e  a t  S a u i l e y  F i e l d .  
The company had a p e r m i t  t o  d i s p o s e  of o n l y  domes t i c  wastes a t  t h i s  dumpsice ,  
bu t  some of t h e i r  d r i v e r s  a d m i t t e d  h a u l i n g  i n  NAVAIqWORKFAC wastes c o n t a i n i n g  
haza rdous  compounds. I n  a n o t h e r  JAG i n v e s t i g a t i o n  i n  May of 1981, two s i t e s  
i n  M y r t l e  Grove were r e p o r t e d  t o  be N A S  P e n s a c o l a  d i s p o s a l  s i t e s .  
sewage pumping company had a two-year c o n t r a c t  w i t h  NAS P e n s a c o l a  f o r  sewage 
d i s p o s a l  i n  1 Y 7 5  and 1976. 
p i t  where a b u i l d i n g  i s  now s i t u a t e d .  Also, i t  was r e p o r t e d  t n a t  w a s t e s  were 
dumped a l o n g  a s t ree t  i n  M y r t l e  Grove. 

S e t t l e m e n t  o f  t h e  c a s e  

X l o c a l  

I t  was r e p o r t e d  t h a t  wastes were d e p o s i t e d  i n  a 

* 

The NAS P e n s a c o l a  Legal  S e r v i c e s  O f f i c e  h a s  i n t e r v i e w e d  c o n t r a c t o r  t r u c k  
d r i v e r s  who admit  h a u l i n g  wastes t o  t h e  above ment ioned l o c a t i o n s .  0 

5 . 6  ADJACEST LAND USE. On t h e  e a s t e r n  s i d e  o f  NAS P e n s a c o l a ,  a new p a r c e l  o r  
l a n d  was c r e a t e d  as a r e s u l t  of d r e d g i n g  o p e r a t i o n s  conduc teu  i n  P e n s a c o l a  
Bay between 1958 and 195Y. T h i s  s i t e  i s  l o c a t e d  a t  H-26 on t h e  t h e  NAS 
P e n s a c o l a  Genera l  Development Hap, and i s  i l l u s t r a t e d  on F i g u r e  5-3e. T h i s  
d redge  s p o i l  d i s p o s a l  a r e a ,  a p p r o x i m a t e l y  63 acres ,  i s  n o t  on NAS Pensaco ia  
p r o p e r t y ,  but  i s  owned by t h e  S t a t e  o f  F l o r i d a .  The boundary Line between 
F l o r i d a  p r o p e r t y  and U.S. Navy p r o p e r t y  is not  marked,  o u t  t h e  two p r o p e r t i 2 s  
have a n  a d j a c e n t  boundary somewhere on t h e  d redge  spo i :  a r e a .  '3 

T h e  m a t e r i a l  d i s p o s e d  o r  a t  t h i s  s i t e  c o n s i s t e d  e x c l u s i v e l y  o f  dredged 
sed iments  from P e n s a c o l a  Bay amounting t o  abou t  10 r n i i i i o n  c u b i c  ya rds .  T h e  
s e d i m e n t s  O S  Pensaco la  Bay are  s u s p e c t e d  t o  c o n t a i n  c o n t a m i n a n t s  from 
i n d u s t r i a l  o p e r a c i o n s  (see S e c t i o n  6 . 6 . 2 ) .  There r 'o re ,  it i s  s u s p e c t e d  t h a t  
t h e  d reaged  mater ia l  d e p o s i t e d  h e r e  may c o n t a i n  s i m i l a r  c o n c e n t r a t i o n s  o f  
con taminan t  materials .  

. 
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CHAPTER 6. ACTIVITY FINDINGS 

6.1 GENERAL. T h i s  s e c t i o n  describes t h e  o p e r a t i o n s  a t  NAS Pensaco la  t h a t  
u t i l i z e d  haza rdous  materials,  wastes g e n e r a t e d  by e a c h  o p e r a t i o n ,  p e r i o d s  o r  
o p e r a t i o n ,  and q u a n t i t i e s  o f  materials d i s p o s e d  o f .  
i n i o r m a t i o n  on waste g e n e r a t i o n  e x i s t e d ,  e n g i n e e r i n g  judgement was a p p l i e d  
where n e c e s s a r y  t o  estimate q u a n t i t i e s  o f  waste. 
p r o v i d e s  tne documentat ion upon which s e c t i o n s  2 ,  3,  and 4 are based.  

Where a lack o f  

I n f o r m a t i o n  i n c l u d e d  here 

b.2 OPERATIONS, ORDNANCE. 

6.2.1 Ordnance a t  NAS Pensaco la .  S i n c e  1922, t h e  m i s s i o n  o f  NAS Pensaco la  
h a s  been p r i m a r i l y  one o r  f l i g h t  t r a i n i n g ,  c o n s e q u e n t l y ,  use o f  l i v e  ordnance 
h a s  been l i m i t e d .  

Ordnance manufac tu r ing ,  l o a a i n g ,  o r  rework o p e r a t i o n s  have never  been 
conduc ted  a t  NAS Pensaco la .  Replacement and rework of  non-weapons, 
a i r c r a f t - r e l a t e d  ordnance items h a s  been  done a t  NAVAIREWOWAC Pensaco la .  

S t o r a g e  of c e r t a i n  k i n d s  of ordnance items has  t a k e n  p l a c e  o v e r  t h e  y e a r s .  
These were s t o r e d  p r i m a r i l y  f o r  t r a i n i n g  purposes  o r  f o r  u s e  i n  c a s e  of  
n a t i o n a l  emergency. 

6.2.2 Ordnance Usage. From a b o u t  1920 t o  abou t  1942,  a machine gun and r i f l e  
f i r i n g  range  exis ted a t  t h e  p r e s e n t  l o c a t i o n  of  t h e  P u b l i c  Works C e n t e r ,  
b u i l d i n g s  3560 and 3561. F i g u r e  0-1 shows t h e  l o c a t i o n  o f  t h i s  f i r i n g  range  
a t  t h a t  t i m e .  Ordnance usage  a t  t h i s  s i t e  was l i m i t e d  t o  small arms and .50 
ca l iber  ammunition. About 1942,  t h e  r i f l e  range was c o n v e r t e d  t o  a p i s t o l  
range.  Only small- arms ammunition was used t h e r e  a f t e r  t h a t  date.  I n  'f953, 
when F o r r e s t  Sherman F i e l d  was b u i l t ,  a f i r i n g  range  was b u i l t  n e a r  one o r  t h e  
runways. T h i s  range was used f o r  t e s t - f i r i n g  a i r c r a f t  armaments. IC  was 
r e p o r t e d  t h a t  .30 c a l i b e r ,  .50 c a l i b e r ,  and 2 0 m  rounds  were f i r e d  h e r e .  
F i g u r e  6-1 shows t h e  l o c a t i o n  o f  t h i s  f i r i n g  range.  ADout 1965,  t h i s  f i r i n g  
range was c o n v e r t e d  t o  a p i s t o l  range.  The p i s t o l  r ange  is now'c losed .  Only 
small arms ammunition was used  t h e r e  a f t e r  t h a t  da t e .  

6.2.3 Ordnance S t o r a g e .  Ordnance items have been s t o r e d  on t h e  grounds o f  
t h e  NAS P e n s a c o i a  complex i n  1 7  magazines ;  t h e  l o c a t i o n s  a r e  shown i n  F i g u r e  
6-2. 
i n  T a b l e  6-1. The f i r s t  t h r e e  magazines were b u i l t  o n  hlagazine P o i n t  i n  1937,  
s e v e n  more were b u i l t  between 1940 and 1943. I n  LSSb, s h o r t l y  a f t e r  t h e  
c o n s t r u c t i o n  of F o r r e s t  Sherman F i e l d ,  s i x  more magazi-2s were b u i l t  a d j a c e n t  
t o  t h a t  f i e l d .  One a a d i t i o n a l  magazine was b u i l t  a t  Fc r res t  Sherman F i e l d  i n  
1969. 

The c o n t e n t s  o f -e a c h  magazine d u r i n g  d i f f e r e n t  t i n e  p e r i o d s  a r e  l i s t e d  

The types of  ordnance s t o r e d  a t  P e n s a c o l a  Naval Complex a r e  as  f o l l o w s :  

(1) Bulk Smokeless Powaer--a p r o p e l l a n t  f o r  p r o j e c t i l e s  f i r e d  from guns .  

( 2 )  S m a l l  A r m s  Ammunition- - rifle and p i s t o l  ammunition i n  r eady  s t o r a g e .  

( 3 )  Pyro techn ics- - s igna l  f l a r e s ,  i l l u m i n a t i n g  f l a r e s ,  smoke g e n e r a t i n g  
d e v i c e s ,  and dye markers .  

6- 1 
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I 

I B l . l E .  YEAU 
mu I I.T DESIGN TYPE CAI’AC ITY /i.m. 

1940 Ulack Powder 9 ,000 

1941 Smokeless Powder  6 Project i l r  P l i ys i co l  Capaci l  y 

Inert Storage N / A  

I 

1=-i1”42 
I ” ’ 

I ‘19 I 
I 
1447 

I 
I 
I 
Ib lO 1191 / Siiiokeless Powder  6 1’1-1) j w t  i IC 5 ,000 

Smokeless Powder  6 Pro jecr i Ir 5 ,000 

I 5 , 0 0 0  

1941 Smokeless Powder 6 P r o j e c t i l e  2 0 , 0 0 0  

I 941  Sinal 1 Ariiis Phys i ca l  Capac i t y  

1943 Fuse 6 l l e tona to r  5 ,000 

1947 Sluukeless Powder b P r o i r c c i l e  5 ,000 

I956 S w k e l e s s  Powder b I’ro]ecr i l e  i ’ l i y s i ca l  Capac i ty  

I956 Sluokelrss Powder 6 P r o j e c t  i l e  I ’ l ~ y s i c a l  Capac i ty  

I‘J56 Smokeless I’ouder 6 I ’ r o j cc i  i l e  20 , ~ 1 ( 1 0  

I‘J56 SiiiokaIess I’ouder 6 Pro j ec t  i l e  20  , 0 ~ 1 0  

1956 SiliokeIess Powder  d I ’ ro ]est  l l e  l ’ I iysic.i l  ~ : . q i i ~ c i t y  

19b9 Sliiokeless I’owtler R I I r t J  j e s t  i l e  I , l I ~ l O  

1 

1b12 ; I 9 3 7  \l l i”h EX(B10SiVe 

I 
In?)  
I 

I 7 0 4  
I I 7 0 5  
I 

I 703 

I IWY 

I”’” 
1 1 0 1 2  
I 
I1913  
I 
11914 
I I 1300 

o\ 
I 
& 

S‘POWAlX ASS ICNMENT S’L‘OHACE ASS ICiNflfNT 
1‘169- I 9 7  I I971-1Ybl l  . 

l1ul  k !hoke l e s s  I’owder I I  ack l ’uw&c 

Snial 1 Ariiis Anununil i o n  Smal I Ariiih A m i i n i I  i o n  

l n e r l  I n e r t  

:;III.I~ I Arliis Aiiuniinir i o n  Si i iohr lrss I’owdrr 

I’ y r or eclin i c s 

I i i g l i  I . xp los ives ,  2oiiun Siiiokeless Powder 

l l i g l i  Uxp los ives ,  20iwi S~i iokeless Powder 

SliiaII Arms AnnniiniLion Siii(111 Ar iss  Aiini iunit ion 

Fuses 5 I le ronators  Smokeless Powder  

51iiaI I Arms Ammiinit i o n  Py ro tec l i n i cs  

!;mal 1 Arms Aiiuiiiinit i o n  S m a l l  Arins Aiinniini~ i o n  

Sinal1 Arms Aiiuniinit i o n  SII IJI I  Arms Airni,cinit i o n  

Sina I I Arms A ~ i u ~ b u i i  i I 1 on Sma I I Ariiis Ammiin i I i o n  

!ha1  I Arms A i i u i i i i > i I  i o n  Py ro tec l i n i cs  

Si i ia I I  Ariiis Aiinniinit i o n  Fuses 6 I l e rona to rs  

SiiiaI I Ariiis A i i u i i u n i t  i o n  Smokeless Poudrr  

I’yr oi ecl i i i  i c s 
4 

STOHA(sE A:;S I(,CMI-.NT 
I Wtl-Present 

1 I3 I ack I’ouiler 
I 
1 S i ~ i  I I Arius Aiwuiin i t i o n  
, 
I l l e r r  

A I I ’ L ;  K i t s  6 Overaye Ordnance 

I’yrot ec l in ics  

Wockei Mot o r s  

CADS K i i  s 

Smal l  Ariils 6 50 C ~ l i b e r  

Fuses b Ib r tonaturs  

(:AllS K i t s  

:;mal I Ariiis Anuiiunir i o n  

Snia I I Ariiis Aiiuilun i I i o n  

Sma I I Arllts Aiiniiun I L I on 

Sma I I Ariiis Aliui,un i I i o n  

Wiot Ci)nLrol Oi-31ii.snce 

ALL’S, (:AIlS K i  I s 

I 

0 

; , ,  I ,  



( 4 )  High Explosive--20mm cannon ammunition hav ing  a high- explos ive  
f r a g m e n t a t i o n  warhead. 

( 5 )  Fuses  and Detonators- - var ious  t y p e s  of time f u s e s  and i n i t i a t i n g  
c h a r g e s  f o r  v a r i o u s  purposes .  

( 6 )  C a r t r i d g e  A c t i v a t e d  Dev ices  (CAD)--s- l l  e x p l o s i v e  c h a r g e s  used t o  
s e p a r a t e  p a r r s  from a i r c r a f t  d u r i n g  emergency p rocedures .  

( 7 )  A i r c r a f t  Escape P r o p u l s i o n  System ( U P S )  Kits- - rocket  motors ,  f u s e s ,  
and small e x p l o s i v e  devices f o r  e j e c t i o n  o f  t h e  p i l o t  from t h e  a i r c r a f t  d u r i n g  
an  emergency. 

( 8 )  Black Powder S a l u t e  Blanks--blank ammunition used f o r  f i r i n g  s a l u t e s .  

( 9 )  R i o t  C o n t r o l  Devices- - tear- gas- generat ing d e v i c e s .  

6.2.4 D i s p o s a l  o f  Ordnance Items. Overage o rdnance ,  such  as  AEPS o r  C&S,  
k i t s  were removed from a i r c r a f t  a f t e r  a c e r t a i n  d e s i g n  L i f e t i m e ,  t h e n  s t o r e d  
i n  B u i l d i n g  610 w h i l e  a w a i t i n g  d i s p o s a l  by E x p l o s i v e  Ordnance D i s p o s a l  
(E0D)Ceam . The team was ca l led  i n  p e r i o d i c a l l y  t o  remove t h e  ordnance t o  a 
Sate d i s p o s a l  area o f f  t h e  NAS P e n s a c o l a  complex. . 
6.3 OPERATIONS, NON-ORDNANCE. 

4 

U 

Y 

c 

b .3 .1  E a r l y  I n d u s t r i a l  O p e r a t i o n s .  NAS P e n s a c o l a  h a s  been a n  i n d u s t r i a l  
o p e r a t i o n s  c e n t e r  s i n c e  the 1800s. 

\' 

Shipyard  o p e r a t i o n s  were conduc ted  from abou t  182b t o  abou t  1911, when t h e  
s h i p y a r d  was permanent ly  c l o s e d .  Very l i t t - l e  i n f o r m a t i o n  was found d u r i n g  t h e  
r e c o r d s  s e a r c h  on t h e  t y p e  o r  q u a n t i t y  of wastes g e n e r a t e d  by t h e  s h i p y a r d  
o p e r a t i o n .  

I n  1914, t h e  Navy's f i rs t  permanent a i r  s t a t i o n  was e s t a b l i s h e d  a t  t h e  s i t e  of  
t h e  abandoned Navy ya rd .  
Pensaco la ,  and o p e r a t i o n s  were c e n t e r e d  a l o n g  t h e  s o u t n e r n  w a t e r f r o n t  a r e a s  
n e a r  o u i l d i n g s  7 1 ,  72,  and 382. I n  1922,  c o n s t r u c t i o n  was i n i t i a t e d  on a 
small Landing s t r i p  l o c a t e d  where C h e v a l i e r  F i e l d  now 2 x i s t s .  From about  1922 
t o  abou t  1939, grouna-based a i r c r a f t ,  s e a p l a n e s ,  and a i r s h i p s  were s t a t i o n e d  
a t  NAS Pensaco la .  Again, l i m i t e d  i n f o r m a t i o n  e x i s t s  c :ncerning o p e r a t i o n s  
d u r i n g  t h i s  t i m e  p e r i o d .  

O r i g i n a l l y ,  o n l y  s e a p l a n e s  were s t a t i o n e d  a t  NAS 

6 . 3 . 2  I n d u s t r i a l  O p e r a t i o n s  a t  t h e  Naval A i r  Rework F i c i l i t y .  About 1939 ,  
i n d u s t r i a l  o p e r a t i o n s  were g r e a t l y  expanded. Seap lane  and a i r s h i p  o p e r a t i o n s  
were phased o u t  and e l i m i n a t e d .  C h e v a l i e r  F i e l d  w a s  expanded t o  its c u r r e n t  
s i ze  t o  accommodate ground-based a i r c r a f t  and l a t e r ,  h e l i c o p t e r s .  The 
p r e c u r s o r  t o  NAVAIREWORKFAC -Pensaco la ,  t h e  Assembly a n a  i i e p a i r  Department,  was 
formed.' 

S i n c e  abou t  1939, NAVAIREWORKFAC o p e r a t i o n s  have remained e s s e n t i a l l y  t h e  same 
and have been the  major  g e n e r a t o r  of  hazardous  wastes a t  NAS Pensaco la .  

.I . 
' r t  

1' 
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Table 6-2 is  a l i s t  of hazardous materials used a t  NAVAXREWOBYPAC Pensacola  i n  
1981. 
used a t  the  a c t i v i t y  s i n c e  about  1Y39. 

The l i s t  g ives  a good i n d i c a t i o n  of t h e  type of hazardous materials 

The fol lowing s e c t i o n s  are d i scus s ion8  Of p a s t  o p e r a t i o n s  a t  NAS Pensacola.  
Where a v a i l a b l e  from records  and personnel  i n t e rv i ews ,  Cypes and q u a n t i t i e s  o f  
waste genera ted  are l i s t e d  as w e l l  as d i s p o s a l  practices. Because of tire lack  
of in format ion ,  o p e r a t i o n s  p r i o r  t o  1939 are g e n e r a l l y  n o t  d i scussed .  

6-3.2.1 Foundry. The foundry, Bui lding 2 6 ,  was b u i l t  i n  1882. The foundry 
i s  s t i l l  i n  ope ra t i on ,  and no s i g n i f i c a n t  q u a n t i t i e s  o f  hazardous wastes have 
r e s u l t e d  from i t s  opera t ion .  

6.3.2.2 Rubber Shop. Since  1961, t h e  rubber  shop h a s  been l oca t ed  i n  
Bui ld ing  107. 
107. The shop reworks and produces gaske t s ,  p lugs ,  and o t h e r  p l a s t i c  and 
ruDtter i tems used i n  nava l  a i r c r a f t .  
they  evapora ted  dur ing  t h e  process .  
were genera ted  by t h i s  shop. 

The shop was Located i n  Bui ld ing  29 prior  t o  moving t o  Bui ld ing  

Small amounts of s o l v e n t s  were used,  but  
No s i g n i f i c a n t  amounts o f  hazardous waste 

6.3 .2 .3  Machine Shop. LYachining, c u t t i n g ,  g r ind ing ,  and d r i l l i n g  of  metal 
and f i b e r g l a s s  f o r  a i r c r a f t  has  been performed i n  v a r i o u s  bu i ld ings  a t  NAS 
Pensacola  s i n c e  p r i o r  t o  1940. 
these opera t ions .  Smal l  amounts of o i l s  c u t t i n g s ,  and o t h e r  s c r a p  were 
d isposed  of with  t h e  a c t i v i t y ' s  garbage. 
q u a n t i t i e s  or waste o i l  had waste o i l  tanks ad j acen t  t o  t h e  bu i ld ings .  
S e c t i o n  6.5.2 for d i s c u s s i o n  of waste o i l  handl ing.  Some s c r a p  metal, 
e spec ia l ly  l a r g e r  pieces, was s e n t  t o  DPDO for sa lvage .  No s i g n i f i c a n t  
q u a n t i t y  of hazardous waste was genera ted  by machine shops a t  NAS Pensawla .  

Various c u t t i n g  o i l s  were used i n  some of 

Shops t h a t  genera ted  l a r g e r  
See 

b.3.2.4 A i r c r a f t  Sur face  Treatment.  From about 1962 u n t i l  about 1978, 
Bui lding 2602 housed o p e r a t i o n s  t o  t rea t  a i r c r a f t  s u r f a c e s  wi th  Alodine j u s t  
p r i o r  t o  pa in t ing .  Approximately 10 t o  15 a i r c r a f t  a ueek were t r e a t e d  w i t h  
Alodine. A batch of Alodine 2s made from ld .8  grams of  chromic a c i d  and 144 
grams of  calcium s u l f a t e  whic Jas added t o  f i v e  g a l l o n s  o f  water. About f i v e  
g a l l o n s  of  Alodine was a p p l i e a  t o  t h e  a i r c r a f t .  
Floor and r a n  t o  a d r a i n  i n  t he  n o r t h e a s t  co rne r  0 2  t he  bu i ld ing .  P r i o r  t o  
1973 t h e  wasce flowed t o  Pensacola  Bay; a f t e r  1973 i t  $Lowed t o  t h e  i n d u s t r i a l  
waste t rea tment  p l an t .  From 1962 t o  1973, about 35,000 g a l l o n s  of Alodine 
con ta in ing  about 130 ki lograms of chromic acid had f1or;ad t o  Pensacola Bay. 
Other  chemicals  r e p o r t e d l y  used a t  Bui ld ing  2662 i n  1 Y o 3  i nc lude  d e t e r g e n t ,  
steam c l e a n e r ,  p a i n t  remover (pheno l s ) ,  and dichlorometnane;  q u a n t i t i e s  used 
are unknown. Analys i s  or' a sample of t h e  d i s cha rge  frcn t h i s  f a c i l i t y  taken  
i n  &Nay 19b6 i s  snowa i n  Table  6-3. 

The waste d r i p p e d  t o  t h e  

I n  1978, t h i s  o p e r a t i o n  was moved t o  Bui ld ing  3557. 
c u r r e n t l y  used f o r  equipment and materials s to rage .  

Bui ld ing  2662 i s  

6.3.2.5 P a i n t  Shops. S ince  a2out  1Y40, va r ious  b u i l d i n g s  have had water-well 
p a i n t  booths  for t he  p a i n t i n g  f a i r c r a f t  and t h e i r  components. 

Various p a i n t s  have been used r C  Pensacola  s i n c e  1940. These p a i n t s  
i nc lude  c e l l u l o s e  n i t r a t e  l acque r ,  z i n c  chromate,  n i t r a t e  dope, acetate dope, 
"day glow," epoxy, and enamel. I n  gene ra l ,  wasce p a i n t  cans  and outda ted  

I 

a- 
Y 
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TABLE 6-2 

HAZARDOUS YATERIALS AT NAVAIREUORKFAC ?E!JSACOLh IY :081 

Macer ia  1 S p e c i f i c a c i o n  D e s c r i c c i o n  

Ace c one 
~ c e c  y le ne 
k i d ,  a c e t i c  
Acid ,  b o r i c  
Acid ,  chromic  
Acid ,  F l u o b o r i c  
Acid ,  h y d r o c h l o r i c  
Acid,  h y d r o f l u o r i c  
Acid ,  n i t r i c  

. Acid ,  o x a l i c  
Acid ,  p h o s p h o r i c  
Acid ,  s u l f a m i c  
Acid ,  s u l f u r i c  
A l c o h o l ,  bucyl  
A l c o h o l ,  e t h y l  
A 1 coho 1, i so p t  opy 1 
A 1  o d i n e  
Ammonia 
Ammonium c h l o r i d e  
Ammonium n i c r a c c  
Ammonium c h i  osu 1 f a c e  

B a r r i e r  C o a t i n g  S o l u c i o n  
B e r y l l i u m  c o p p e r  (Be l e s s  t h a n  22) 
S l a c k  o x i d e  s o l u c i o n  
Bucyl a c c c a c e  
Cadmium mccal 
Cadmium o x i d e  
Carbon d i o x i d e  
Carbon removing compound 

Chcm m i l l  Ezchanc 9H 
Alkccch 1" 

ARP-2 

C h l o r i n e  g a s  
C l e a n  ing ccmpound , a 1  umi num 

s u r f a c e  
C l e a n i n g  compound, a i r c r a f t  

s u r f a c e  
C l e a n i n g  compound 
C l e a n i n g  compound, s o l v e n c  

C l e a n i n g  compound, s o l v e n t  

C l e a n i n s  campound, p a i n c  b r u s h  
C 1 - 2  Smoke abacemenc 

Caa c i "4, po 1 :lure chane , 

emuls ion  

o i l  coa iar  

r a i n  e r o s i o n  resiscanc 

0 4 - 5 1  
BB-A-106 
0-A-76 

0-C-303 

YIL-H-13528 
0-H- 1 95 
0-N-350 
0-0-690 

0-S-809B 
TT-B-Blr6B 
MIL-A-6091 
TT- 1 -73 5 

0 - A 4 4 5  
0 - A 4 9 1  
MIL-A-47240 

Y I L - C - ~ I ~ O ~  

41IL-B-817L4 

XI L-C- 13 9 2 4 
TT-8440 

YIL-C-6151 
9BrC- 1 O l B  
P-C-111 
MIL-i-19853 

9B-C-120 
HIL-C-5LlO 

YIL-C-43516 

P-c-535 
P-C-444 

MIL-C-6864 

0-c-0042 

Chromic Acid,  e c c .  

decergenc  s o l u t i o n  

.- 
.a 

Yechyl : : ?c lopencadienyl  
nan3az+;e c r i c a r b o n y l  
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TABLE 6-2 (CONTINUED) 

HAZABDOL'S YATERIALS AT YAVAIRSGRKFAC PEYSAC2LA IN 1931 

xa c e r i a 1 

Coating, r a i n  erosion r e s i s c a n c  
Coat ing .  epoxy 
Zoacing , pa l y u r c c h a n e  
Cuacing,  r e s i n  
Capper m e t a l  
Copper sulfare 
Cuprous c y a n i d e  
Damping E l u i d  

De sea 1 a n t  

D i c h l o r m e c h a n e  ( m e t h y l e n e  

D i v e r s t r i p  0-9s 

Dope 
Econochrome 60 
Echyl acetate 
Ecbylene glycol  
Echylene  g l y c o l  monoechyl e c h e r  

Ename 1 

- 

(d imechvl  p o l y s i l o x a n e )  

c h l o r i d e )  

a c c c a c e  

Endox 116 

Enscr ip  S 

Enchox 980 

Crease  

3IL-C-25537 

Yeiium 

Uycrauiic f l u i d  

H:rdrogcn 
Hydrogen p e r o x i d e  
I r i d i c .  15 
Lacquer, acrylic 
Lacquer, c e l l u l o s e  n i c r a c e  

S o c c i f i c a t i o n  2zsc r i o t  :en 

XIL-C-7639 
HfL-C-22:50 
YIL-C-81773 
YXL-R-30k3 
GQ-C-52 1 
0-c-328 
YIL-C-51264 
NIL-D-1078 

YIL-D-6093 

YIL-D-6998 

NIL-D-5553 

TT-E-751 
HIL-E-52171 
HIL-E-712S 

T T - E 4 9  
TT-2-521 

5: ri ? p e r .  Yechy le ne 
Ch I a c i  de 

A c i d i c  o r g a n i c  p a i n c  
s c r i  ? p e r  v / d i c  Loromechane 

Chromic a c i d  s a l c s  

Alkaline powder added  
to sodrua c y a n i d e  f o r  
nccal  c l e a n i n g .  
? w d e r e d  a d d i t i v e  used  
i r i c h  Sodium Cyanide  
:> i r r l p  n i c k e l  p l a c e .  
1-r -I; a c i d  and o c h e r  
- :  :a. i. 

31 14-3 565  
?I 1L-i-L3 63 
YIL-C-603 2 
YfL-C-21L66 

. YLL-C-23827 
N1L-C-25013 

NIL-G-81827 
Y1L-G-8 1322 
YIL-G-81937 
BE-H-I168 
Y L L - X - ~ ~ I ~ ~  
NIL-H-5606 
NIL-;I-6083 
NIL-H-83236 
BE-H-8861 
NIL-H-22868 
M1L-H-3171 Type VI11 Chrcr  I Acid ,  e t c .  
NIL-L-8 1352 
TT-L-io 
TT-L-3 2 

6-7a 

. m I 

- -  

a 

p: 



1 

*. 
t 

. 

TABLE 6-2 (CCNTINUED) 

HAZARDOUS VATERIALS AT ?JAVAIRE'dORKF.4C PENSACOLA IY 1981 

Ma cc r i a 1 

Lacquer 
Lacquer 

Lead fluoboracc 
Lubr i can t ,  dry Eilm 

Mercury 
Se thy l  cchyl  ketone 
Mechyl i s o b u t y l  ke tone  
Naphcha, a l i p h a t i c  
Nickel acecace  
Nickel c a r b o n a t e  
S t c k r l  c h l o r i d e  
O i l ,  l u b r i c a c i n g  

Oxygen, gaseous  
Oxygen, 1 iquid  
Pa inc 
Parco l u b r i c e  
Phosphare coacing, Xn o r  t n  

( P a r k c r i  z e )  
Pot a s s  ium c a r  bo na c e 
Pocassium cyanide  
Pocassium hydroxide 
Pot as s i um n i t  r a c e  
Pocassium sodium c a r t r a c e  

(Roche1 l e  s a l c )  
P r e s c r v a r i v e  
Primer, epoxy 
Primer, zinc chromace 
Remwco. p a i n t ,  a c i d  acc ivac  
Remover, pa inc ,  a c r y l i c  
Remover. pa inc .  epoxy 
Remover, (Organic  coacing,  

Remover, ruse, hoc a l k a l i n e  
hoc .  cank cgpe) 

SoeciEicatisn 3esc r ipc ion  

TT-L- 51. 
YIL-L-19537 
YIL-L-19538 

YI L-L-89 37 
HIL-LA61L7 

TT-M-26 1 
TT-M-268 
?T-N-9 5 

MIL-N-51301 

X I  L-L- 2104 
MIL-L-2105 
H IL-L-608 1 
MIL-L-6085 
MIL-L-6086 
MIL-L-7808 
MIL-L-7870 
MIL-L-21260 
HIL-L-22851 
HIL-L-23699 

w+aoo 

MIL-L-15016 
MIL-L-8 1087 
XIL-L-8181.6 
-MI 1-0-2 72 IO 
VIL-0-27210 
?T-P-28 

-YIL-P-50002 
base HIL-P-16232 

- 0-P-566 
MIL-P-15613 
0 4 - 2 6 5  

MIL-C-16173 
MIL-P-23377 
TT-P-1757 

ad 3IL-R-81903 
TT-A-248 
XIL-R-al29lr 
MIL-R-81835 

MIL-D-26549 

. 

L 
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Mace rial 

Remover, resin. hoc alkaline 

Sealanc 
Scalanc. polyurechane 
Sealing compound. polysulfide 
Silver nicrace 
Silver cyanide 
SN 

- 
(Clarkron MA 4) 

SNHA 

SUR 

Sodium acecace 
Sodium bicarbonate 
Sodium carbonace 
Sodium cyanide 
Sodium dichromate 
Sodium hydroxide 
Sodium nicrace 
Sodium rcannare 
Sodium chiocyanace 
Solvenc, d r y  cleaning (Scoddard) 
Scrip, resin 368 27197 or 

Scrip, AL resin RPI 706 
Tecrach loroechylene 
Tecrapocassium pyrophosphate 

Thread compound, ancirieze 
Th i nne r , PO L :Jure c hane 
Thinner, cellulose acecate 

Thinner, acrylic lacquer 
Thinner 
Thinner 
Thinner 
Tin fluoborace 
To 1 ue ne 

Turco 3823 

(Unichome 80)  

bucyrace dope 

Treacmcnc. corrosion prevencarive. 

l,l,I, Yrichlorocchane 

; r i ch  L oroechv 1 ene 
Tr i :h 1 ora c zi f luoroechane 
Tricresyl phosohace 
Turcoform A I  cleaner 
Turcorprayzall 
Walkway compound, nonslip 
Xylene 
LE-3 emulsifier 
ZL-22A pe nec rant 
ZP-l developing f!uid 
Zinc chloride 

nagncsium alloy 

5peciCicac ion 

XIL-S-8 1733 
YIL-C-27725 
YIL-s-8802 

0-N-3 3 5 

%scrimion 

. 
h 

Nickel sulfamare placing 
solution 
Su I f a c e  nicke 1 hardening 
=g- 
Double rtrengch nickel 
s u i f w t e  plating solution 
Acidic material u/fhorlde 
sa- 

P-S-641 
0-5-571 

0 4 -  3 9 5 
0-S-598 
3IL-s-322 

P-D-680 

0-T- 23 66 

NIL-T-5 5 6 6  
X I L - T - ~ I ~ ~  
XIL-T-6096 

XIL-T-19Sll 
NIL-T-L~SB~ 
TT-t- 2 66 
MIL-T-6091 

TT-T-54 
MIL+!-3 17 1 

0-T-620 
NIL-T-61533 
0-T-634 
w - c - a  1302 
TT-T-6 56 

MI L-V-SOU 
TT-X-916 
XIL-I -2 5 13 S 
XIL-1-2513s 
YIL-1-23135 

' 8  

A1kal.m alumin- cleaner 
Alka: ?e cleaner 
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A I umi nurn 
Sar iurn  
Ca drn i urn 
C a l c i u m  
Chrom i urn 
Copper  
I r o n  
Lead 
Yaqnes iurn 
Hanganese  
N i c k e l  
P h o s p h o r u s  
P o t  a s  s iurn 
S i l i c o n  
S i l v e r  
Sodium 
S t r o n t  iurn 
T i n  
T i t a n  i urn 
Vanadi  urn 
T i n  
Z i n c  
Z i r c a n  i urn 
P H  

TXBLE 6-3 

COXCENTRATION 

5.0 
Trace 
0.1 
3 .O 
0 . 4  - 
0.04 
0.7 
0.4 
3 .O 
T r a c e  
0.1 

19 .O 
N.D. 
5 .O 
Y.D. 

11 .o 
T r a c e  
0.05 
0 .9  
Trace 
0.05 
0 . 7  
0 .3  
7 . 0  

Lnol lecced 
Hay 6 ,  1966 ,  12:30 p . m .  
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p r i n t s  were d isposed  of w i th  t h e  a c t i v i t y ' s  garbage. Sludges from water-well 
p a i n t  booths were d isposed  i n  " w e t  d u p s t e r s "  l oca t ed  ad j acen t  t o  p a i n t  shops,  
disposed i n t o  d r a i n s  emptying i n  Pensacola  Bay, and, a t  Bui lding 648 complex, 
disposed of ad jacen t  t o  the bu i ld ing .  

Lacquer t h i n n e r ,  t o luene ,  and M-T-6096 were t h e  main p a i n t  t h i n n e r s  used a t  
NAS Pensacola.  
t o  Pensacola  Bay or poured d i r e c t l y  i n t o  t h e  bay. 

P r i o r  t o  1973, waste t h i n n e r s  were poured i n t o  sewers l ead ing  

Table  6 4  is a list of b u i l d i n g s  w i th  p a i n t  shops and a summary of pas t  
a i s p o s a l  p r a c t i c e s  a t  t h e  p o i n t  shop&. 

S ince . abou t  1939, an e s t ima ted  170,000 g a l l o n s  of p a i n t  s l udges  from 
water-wall p a i n t  booths have been genera ted  a t  NAS Pensacola.  
estimated 340,000 g a l l o n s  of waste p a i n t  t h i n n e r s  and p a i n t s  have been 
d isposed  i n  Pensacola  Bay. 
t h i n n e r s  and p a i n t s  w a s  d i sposed  of ad jacen t  t o  t h e  Bui ld ing  648 complex. 

I n  a d d i t i o n ,  an 

Another estimated 20,000 g a l l o n s  of waste p a i n t  

Radium d i a l  p a i n t i n g  is  d i scus sed  i n  S e c t i o n  6.4 of t h i s  r epo r t .  

6.3.2.6 P a i n t  S t r i p p i n g ,  Carbon Removal, Degreasing, and Sur face  Treatment.  
P a i n t  s t r i p p i n g  of a i r c r a f t  and p a r t s  h a s  been a major o p e r a t i o n  a t  NAS 
Pensacola  s i n c e  t he  kormation of NAVAIREWORKFAC, about  1935. 

The major p a i n t  s t r i p p i n g  shop was loca t ed  i n  Bui ld ings  71 ,  72, and 49 from 
about 1935 t o  1979. 
f i ve -ga l lon  cans.  The s t r i p p e r  was poured i n t o  a 100-gallon spray  tank  and 
the c o n t e n t s  sprayed on to  t h e  plane.  About 400 g a l l o n s  p e r  day of s t r i p p e r  
was used a t  bu i ld ings  7 1  and 72. 
ou t  and placed i n  a s p e c i a l  dumpster provided by DPDO. 
Pensacola  Bay. 

Ac ry l i c  s t r i p p e r  and epoxy s t r i p p e r  were purchased i n  

Empty f i ve- ga l lon  s : r ippe r  cans  were t i n s e a  
Rinsea te  flowed t o  

The s t r i p p e r ,  when a p p l i e d  t o  t h e  a i r c r a f t ,  d i s s o l v e a  c n e  p a i n t ,  d r i p p e d  itom 
t h e  a i r c r a f t ,  ana flowed i n t o  d r a i n s  t h a t  d i scharged  i n t o  Pensac'ola Bay. 
Traps were provided i n  each d r a i n  t o  c a p t u r e  some of t n e  p a i n t  cn ips .  
p a i n t  c h i p s  were c leaned  out of the t r a p s  about  twice nonth ly  us ing  a vacuum 
trucrc. The d i s p o s a l  s i t e  of t he  p a i n t  c h i p s  i s  u n c e r t i r n ;  b u t ,  most l i k e l y  
they were a i sposea  of w i t h  t h e  a c t i v i t y ' s  garbage i n  tzr s a n i t a r y  l a n d f i l l .  

The 

A f t e r  about 1 ~ 7 3 ,  the  d r a i n s  were connectea t o  t he  i n d c j t r i a l  waste c o l l e c t i o n  
s y s t e m ,  and t h e  waste was no longer  d i scharged  u n t r e a t c i  i n t o  Pensacola Bay. 
I n  1979, o p e r a t i o n s  ceased a t  b u i l d i n g s  71 and 72 and b e r e  t r a n s f e r r e d  t o  
Bui ld ing  3557. 

A f t e r  apply ing  s t r i p p e r s  t o  t h e  a i r c r a f t ,  a ketone compound was used t o  clean 
t h e  a i r c r a f t ' s  su r f aces .  Excess compouna 
d r ipped  from t h e  a i r c r a f t  and flowed i n t o  t h e  d r a i n s  d i s cha rg ing  i n t o  
Pensacola  Bay. &our 400 g a l l o n s  p e r  day of ketone  was used a t  bu i ld ings  71 
and 72. The d i s p o s a l  s i t e  
of t h e  r a g s  i s  u n c e r t a i n ;  b u t ,  most l i k e l y  they  were d isposed  of with  t h e  
a c t i v i t y ' s  garbage i n  the s a n i t a r y  l a n d f i l l .  

The ketone was a p p l i e d  w i t h  rags. 

The used rags were p laced  i n  a s p e c i a l  dumpster. 
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In the sou the rn  p o r t i o n  o f  Bui ld ing  73 and i n  Bui ld ing  49, t e n  500-g.iion 
t anks  were used f o r  small p a r r s  C h 8 n i n g  ana s t r i p p i n g .  
p a i n t  s t r i p p e r s ,  so- conta ined  ke tones ,  and some con ta ined  
t r i ch lo roe thy lene .  
i n t o  the  d r a i n s  dircharaing i n t o  Penracola  Bay. 

Some tanks conta ined  

The taxus were dra ined  about  once eve ry  s i x  t o  e i g h t  weeks 

F igure  6-3 showr t h e  layout  of b u i l d i n g s  7 1  and 72 and t h e  l o c a t i o n  of t h e  
d r a i n s  d i s cha rg ing  i n t o  Pensacola  Bay p r i o r  t o  connec t ion  t o  t h e  i n d u s t r i a l  
sewer system i n  1573. 

P a i n t  s t r i p p i n g  wastes u s u a l l y  c o n t a i n  about  15% to 25% phenols,  waste p a i n t ,  
and traces of  d i s so lved  chromium and o t h e r  metals from a i r c r a f t  par ts .  

a - 
* 

b 

- 

P a i n t  s t r i p p i n g  has  also been performed a t  b u i l d i n g s  104, 603 ,  632 ,  708, and 
1810. These ope ra t i ons  are r epo r t ed  t o  have been similar t o ,  b u t  smaller i n  
scale than ,  t h e  ope ra t i ons  i n  bu i ld ings  7 1  and 72. I n  Bui ld ing  708, about  5 5  
g a l l o n s  p e r  day o f  waste s t r i p p e r  was d ischarged  i n t o  Pensacola  Bay. 
estimates of  q u a n t i t i e s  were a v a i l a b l e  f o r  s t r i p p i n g  waster d ischarged  from 
b u i l d i n g s  104, b32, and 1810. Q u a n t i t i e s  were estimated from the  d e s c r i p t i o n s  
of  o p e r a t i o n s  dur ing  personnel  i n t e rv i ews  t o  be less than  50 g a l l o n s  p e r  day. 
Waste from s t r i p p i n g  o p e r a t i o n s  i n  Bui ld ing  630 i s  cons ide red  i n s i g n i f i c a n t  
because of t h e  small size of t h e  ope ra t i on .  Only h e l i c o p t e r  b lades  have been 
s t r i p p e d  i n  Bui ld ing  b30 s i n c e  about  1968. 

No 

Table 6-5 l is ts  t h e  bu i ld ings  where p a i n t  s t r i p p i n g  was performed and t h e  
amount and d i s p o s i t i o n  of wastes. 

6.3.2.7 Xetal P l a t i n g .  
o p e r a t i o n  a t  NAS Pensacola  s i n c e  about  1940. 
l oca t ed  i n  buiLdings 29/604A, 604,  649 /755 ,  and 709. 3tush  p l a t i n g  shops nave 
been loca t ed  i n  b u i l d i n g s  630, b31,  3460, and 3557. :io s i g n i f i c a n t  q u a n t i t i s s  
of waste were genera ted  a t  brush  p l a t i n g  shops. 

Metal p l a t i n g  of a i r c r a f t  pa r t s  has  been a major 
Major p i a c i n g  shops have been 

a u i l d i n g  29/b04A, Old  P l a t i n g  Shop, was loca t ed  where t h e  c u r r e n t  604 p l a t i n g  
shop is loca ted .  The p l a t i n g  o p e r a t i o a  was conducted from about 1960 u n t i l  
t he  shop was t o r n  down i n  about  1970. The Bui ld ing  2Y/704A p l a t i n g  o p e r a t i o n  
w a s  cons idered  a small ope ra t i on .  Three cadmium p la t i r . 3  l i n e s  were l oca t ed  i n  
t h e  shop a long  a magnesium t rea tment  l i n e .  Chromium w a s  a l s o  used i n  t h e  
magnesium t rea tment  process .  It was r epo r t ed  t h a t  50-?:l lon tanks  con ta in ing  
chromium s o l u t i o n s  were d ra ined  once a month; l a r g e r  t a n k s ,  l e s s  f r equen t ly .  
The tanks were d ra ined  t o  sewer l i n e s  d i s cha rg ing  i n t o  2nsacola  Bay. 

P r i o r  t o  about  1962, concen t r a t ed  cyaniae  s o l u t i o n s  w e r - 5  d r a ined  i n t o  drums o r  
i n t o  a tank truck,  taken  t o  Bui ld ing  709 p l a t i n g  shop, 
s a n i t a r y  sewer. 

, 

.nd d i sposed  i n t o  t h e  
See d i s c u s s i o n  of Bui ld ing  709 below f a r  f u r t h e r  ds ta i l s .  

From about  1962 u n t i l  the shop c l o s e d  down i n  1970, concen t r a t ed  cyanide 
s o l u t i o n r  were d ra ined  i n t o  s teel  drums; t h e  drums were s t o r e d  near  Bui ld ing  
3215, loaded on to  a boa t ,  and d isposed  of about  15 miles o f f s h o r e  i n  t h e  Gulf 
o f  Mexico. 
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'I'AliLE 6-5 

S U P I M H Y  UY PALN'L' STKlPPLNG OP'ERA'I'lONS AT NAS PENSAC0I.A 

Approxiiiiate 
bates of- U p e r a t  ioii 

1935- 197Y 

1 Y  3 5- 1 Y  79 

1 Y 3 k  1 Y 70 

1 Y 6 8- p re s e LA t 

1 Y40- 1 9  7 b 

1Y48- 1Y58 

1940- 19 7 5 

1 9 7 0- p r e s e n t  

Map b v e r a g e  Amouiit oT Waste P e r  Year 
Coords. S t  r i p p e r s  Ke t o w  TCE' D i s p o s a  1 P r a c t i c e s  

K25 t10,000 

K24 50,000 

K25 1 0 , 0 0 0 ~  

- 

K2 1 

832  

K22 

I124 

10,0002 

14,300 

10,0002 

- 

80,OUO 

5u,  000 

10, out2 

+ 

10,0002 

14,300 

10, 0002 

Waste went  to bay u i i t i l  1973. 

Waste went  t o  bay  u l i t i l  1973. 

Waste went  t o  bay.  

Small o p e r a t i o n ,  waste 
q u a n t i t y  c o n s i d e r e d  
i n s i g n i f i c a n t .  

Waste went  t o  bay u n t i l  1973. 

Waste went  t o  bay.  

Waste went  t o  bay u t i t i l  1973.  

C u r r e n t  o p e r a t  i o n ,  n o t  
c o v e r e d  i n  t h i s  r e p o r t .  

T o t a l  est i iuated waste s t r i p p e r s  g e n e r a t e d  froni 1Y39 t o  1973 and 
d i s c h a r g e d  to Peiisacola Hay: 

T o t a l  e s t i m a t e d  waste ke to i i e  g e n e r a t e d  Trov 193Y t o  1973  a i d  d i s c h a r g e d  
t o  P e n s a c o l a  bay 

T o t a l  estimated waste 'I'CE geocrated froiii 193Y to 1973 aiid d i s c h a r g e d  to 
P r i i s a c o l a  bay.  4 

1'l'CE : 
2Exac t  d a t a  u a a v a i l a b l e ,  nulllber prese i i i ed  is IJcsi e i i g i n e e r i i i g  esi ilriate. 

Ti- i c Ii 1 oroe t I i  y le lie 

6,100,000 gallons 

4,600,000 g a l l o n s  

1,100,000 ga l lo l l s  

I 



It was r e p o r t e d  t h a t  " extremely small q u a n t i t i e s "  o f  c y a n i d e s  were p r e s e n t  i n  
t h e  d i s c h a r g e  or' r inse  t a n k s .  
d i s c h a r g i n g  i n t o  P e n s a c o l a  Bay. 

The rinse t a n k s  d i s c h a r g e d  t o  a s to rm sewer 

T a b l e  6-6 i s  a p a r t i a l  l i s t  of c h e m i c a l s  used a t  B u i l d i n g  2 4 / 6 0 4 A .  Except f o r  
t h e  c y a n i d e  compounds d i s c u s s e d  e a r l i e r ,  t h e s e  s p e n t  chemica l s  would have been 
d i s c h a r g e d  i n t o  sewers d i s c h a r g i n g  i n t o  P e n s a c o l a  Bay. 
29/604A d i s c h a r g e  t a k e n  on 6 May 1966 showed aluminum, chromium, c o p p e r ,  i r o n ,  
magnesium, nicke l ,  and sodium present i n  the one-to-ten ppm range; t i n  was 
also p r e s e n t  a t  0.4 ppm and t i t a n i u m  a t  0.06 ppm. F-lowrate, a t  t h a t  t i m e ,  was 
r e p o r f e d  a t  120 g a l l o n s  per minute.  The c o n c e n t r a t i o n s  o f  t h e s e  metals i n  t h e  
d i s c h a r g e  would have been much h i g h e r  d u r i n g  p e r i o d s  o f  t a n k  d r a i n i n g .  

A sample o f  B u i l d i n g  

F u r t h e r  d i s c u s s i o n  on t h e  l i q u i d  wastes d i s c h a r g e d  i n t o  Pensaco la  Bay i s  
p r e s e n r e d  i n  S e c t i o n  6.6.2. 

I n  abou t  1968, B u i l d i n g  291604A was t o r n  down. I n  aDout 1972, t h e  B u i l d i n g  
604 p l a t i n g  shop  was c o n s t r u c t e d  on approx imate ly  t h e  same s i t e .  T h i s  new 
p l a t i n g  shop  i s  much l a r g e r  and c o n t a i n s  abou t  t h i r t y  p l a t i n g  p r o c e s s  t a n k s  
r a n g i n g  i n  s i z e  from 40 t o  2,000 g a l l o n s .  The t a n k s  were d r a i n e d  about  once a 
month. The c o n t e n t s  of t h e  t a n k s  f lowed i n t o  t h e  i n d u s t r i a l  waste sewer t n a t  
d i s c h a r g e s  i n t o  t h e  i n d u s t r i a l  waste t r e a t m e n t  p l a n t  (IWTP). P r i o r  t o  i 9 7 3 ,  
wastes from B u i l d i n g  604 went i n t o  Pensaco la  Bay. I t  was r e p o r t e d  t h a t  
s e v e r a l  r i n s e  t a n k s  were n o t  connec ted  t o  t h e  i n d u s t r i a l  waste sewer sys tem 
u n t i l  1979 and u n i n t e n t i o n a l l y  d i s c h a r g e d  u n t r e a t e d  l i q u i d  was te  i n t o  
P e n s a c o l a  Bay. Large t a n k s  of c y a n i d e  s o l u c i o n s  were pumped i n t o  t a n k  t r u c k s  
and d i s p o s e d  o f  by a c o n t r a c t o r  a t  a l o c a t i o n  no t  o n  ;;AS Pensaco la  p r o p e r t y .  
Empty b a r r e l s  were s e n t  t o  DPDO f o r  r e c l a m a t i o n .  I n  1 9 7 2 ,  a cyan ide  " 

p r e t r e a t m e n t  f a c i l i t y  was i n s t a l l e d  which t r e a t e d  c y a n i d e  wastewaters from t h e  
p l a t i n g  shops  and o t h e r  areas p r i o r  t o  d i s c h a r g e  t o  :?.?a i n d u s t r i a l  waste 
t r e a t m e n t  p l a n t .  

B u i l d i n g  6491'755 had two p l a t i n g  shops  l o c a t e d  i n  s e p a r a t e  p o r t i o n s  o f  t h e  
b u i l d i n g .  

The f i r s t  shop l o c a t e d  i n  t h e  f r o n t  o f  B u i l d i n g  6 4 9  w s j  known as t h e  
Tin-Cadmium P l a t i n g  Shop. T h i s  shop  o p e r a t e d  from aDo1;t t h e  mid-1940s t o  t h e  
e a r l y  1560s. The p l a t i n g  shop c o n s i s t e d  of  abou t  15 LAnks of ZOO-gallon t o  
500-ga l lon-*capac i ty ,  c o n t a i n i n g  v a r i o u s  t i n ,  cadmium, :nd c y a n i d e  s o l u t i o n s .  
Overf low from r i n s e  t a n k s  f lowed i n t o  a d i t c h  t h a t  flG,.;ed towards  C h e v a l i e r  
F i e l d  and t h e n  n o r t h  i n t o  a r e a c h  of Bayou Grande and Lnto Pensaco la  Bay. 
C o n t e n t s  of t h e  t a n k s  would be  empt ied  abou t  once  a rnorLth o r  once a q u a r t e r .  

P r i o r  t o  1962,  c o n c e n t r a t e d  c y a n i d e  s o l u t i o n s  were d r a i n e d  i n t o  drums o r  i n t o  
a t a n k  t r u c k ,  t a k e n  t o  B u i l d i n g  709 p l a t i n g  shop,  and d i s p o s e d  i n t o  t h e  
s a n i t a r y  sewer. See d i s c u s s i o n  of B u i l d i n g  709 below ,'or f u r t h e r  d e t a i l s .  

From 1962 u n t i l  t h e  shop c l o s e d  down i n  1970, c o n c e n t r a t e d  c y a n i d e  s o l u t i o n s  
were d r a i n e d  i n t o  s tee l  drums; t h e  drums were s t o r e d  b y  B u i l d i n g  3215, loaded 
o n t o  a Navy b o a t ,  and d i s p o s e d  o f  abou t  15 miles o f f s h o r e  i n  t h e  Gulf o f  
Mexico. 
e a c h  y e a r .  A l l  o t h e r  s o l u t i o n s  would b e  poured i n t o  t h e  d i t c h  t h a t  f lowed t o  
P e n s a c o l a  Bay. 

About t e n  drums o f  c o n c e n t r a t e d  c y a n i d e  s o l u t i o n  were d i s p o s e d  o f  

A t  t h e  shop a 250- gal lon t a n k  c o n t a i n i n g  t r i c h l o r o e t h y l e n e  was 
i 
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TABLE 6-6 

PARTIAL L I S T  OF CHEMICALS USED AT BUILDING 29/604A IN 1966 

Sodium Cyanide 
Hydrofluoric Acid 
Resi'n Stripper (Phenol) 
Aloaine (Chromium) 
Sodium Carbonare 
Nitric Acid 
Sodium Hydroxide 
APPPlonium Nitrate 
Hydrochloric A& d 
Sodium Dichromace (Chromium) 
Chromium Trioxide (Chromium) 
Sulfuric Acid 

6-15 



also d r a i n e d  q u a r t e r l y  i n t o  t h e  same d i t c h .  I n  t h e  e a r l y  1960s,  a f t e r  t h e  
tin-cadmium p l a t i n g  l a n e  was s h u t  down, a magnesium t r e a t m e n t  l i n e  was s t a r t e d  
and c o n t i n u e d  i n t o  t h e  e a r l y ' 1 9 7 0 s .  The 15 t a n k s  a t  t h e  shop c o n t a i n e d  n i t r i c  
a c i d ,  phosphor ic  acid,  c a u s t i c s ,  po tass ium permanganate,  v a r i o u s  d e g r e a s e r s ,  
and chromate s o l u t i o n s .  
monthly. Other  t a n k s  were d r a i n e d  less f r e q u e n t l y .  A l l  t a n k s  d r a i n e d  i n t o  
t h e  d i t c h  l e a d i n g  towards C h e v a l i e r  F i e l d  and e v e n t u a l l y  t o  Bayou Grande and 
Pensaco la  Bay. Empty drums were s e n t  t o  DPDO f o r  s a l v a g e .  

The 200-gallon t a n k s  on t h i s  l i n e  were d r a i n e d  

Tab le  6-7 i s  a p a r t i a l  l i s t  of chemica l s  used i n  t h e  magnesium t r e a t m e n t  l i n e  
i n  1966. 

F u r t h e r  d i s c u s s i o n  o f  t h e  d i s c h a r g e  of l i q u i d  waste i n t o  Pensaco la  Bay i s  
p r e s e n t e d  i n  S e c t i o n  6.6.2. 

The second p l a t i n g  shop was l o c a t e d  toward t h e  back of t h e  649/755 complex, i n  
B u i l d i n g  755. 
e a r l y  1970s. 
s i l v e r ,  l e a d ,  t i n ,  chromium, and o t h e r  m e t a l  p l a t i n g .  The chromium t a n k s  were 
d r a i n e d  a n n u a l l y  i n t o  t h e  d i t c h  l e a d i n g  e v e n t u a l l y  t o  Pensaco la  Bay. 
tanks i n  t he  shop were d r a i n e d  p e r i o d i c a l l y ,  v a r y i n g  from once a month t o  once 
a y e a r .  A 1967 r e p o r t  s t a ted  t h a t :  
would a l s o  be  p r e s e n t  i n  t h e  over f low from t h e  t a n k s  and e n t e r  t h e  d i t r h  
d i s c h a r g i n g  i n t o  P e n s a c o l a  Bay. Tab le  6-8 i s  a p a r t i a l  l i s t  o f  chemicals used 
a t  t h i s  shop i n  1966. 

T h i s  q u i t e  e x t e n s i v e  shop was used from t h e  e a r l y  1960s u n t i l  
F i f t y  small t a n k s  (50 t o  200 g a l l o n s )  were used f o r  n i c k e l ,  

O t h e r  

" extremely small amounts o f  cyan ide"  

B u i l d i n g  709 p l a t i n g  shop was used from about  1940 t o  about  1970. 
Approximately  50 t a n k s ,  v a r y i n g  from 50 t o  3,865 g a l l o n s  c a p a c i t y ,  were used  
to p r o v i d e  f u l l  p l a t i n g  s e r v i c e s .  Bui ld ing  709 had t h e  a c t i v i t y ' s  l a r g q $ t  
p l a t i n g  t a n k ,  3,865 g a l l o n s ,  t h a t  c o n t a i n e d  1,230 pounds o f  chromium. One 
h a l f  of t h e  Volume of  the t a n k  was d i s p o s e d  of each  y+.ar. Contents  of o t h e r  
tanks were d i s p o s e d  of more f r e q u e n t l y ,  t h e  wastes f ldwing  i n t o  t h e  s a n i t a r y  
sewer system. These d i s c h a r g e s  i n t o  t h e  s a n i t a r y  sewer system may have caused  
o p e r a t i o n a l  problems a c  t h e  a c t i v i t y ' s  pr imary sewage t r e a t m e n t  p l a n t .  

S e v e r a l  250- gal lon d e g r e a s e r  t a n k s  were l o c a t e d  a t  B u i l d i n g  709. Some t a n k s  
c o n t a i n e d  t r i c h l o r o e t h y l e n e ,  o t h e r s  c o n t a i n e d  p e r c h l o r o e t h y l e n e .  Waste 
s o l v e n t  was d r a i n e d  q u a r t e r l y  t o  t h e  s a n i t a r y  sewer system. From 1962 t o  
1970,  c o n c e n t r a t e d  c y a n i d e  wastes were placed i n  55-ga i lon  drums and s t o r e d  
a d j a c e n t  t o  Bui ld ing  3215 t o  await d i s p o s a l  a t  s e a  ( s e e  S e c t i o n  6 . 6 ) .  
"Extremely small q u a n t i t i e s "  of c y a n i d e  were r e p o r t e d  - 3  have been i n  t h e  
over f low from r i n s e  t a n k s  and d i s c h a r g e d  i n t o  t h e  s a n i c a r y  sewer system. 
P r i o r  t o  1962, i t  w a s  r e p o r t e d  t h a t  40  t o  350 pounds 0: c o n c e n t r a t e d  sodium 
cyan ide  was d i s p o s e d  of e v e r y  t w o  months t o  t h e  sani tar : r  sewer system. The 
sewage t r e a t m e n t  p l a n t  would bypass  t h i s  f low t o  p r o t e c t  t h e  p l a n t .  

T a b l e  6-9 i s  a p a r t i a l  l i s t  o f  chemica l s  used a t  B u i l d i n g  709 i n  1966. 

To estimate t h e  amount of p l a t i n g  waste d i s c h a r g e d  i n t o  t h e  Pensaco la  Bay o v e r  
tne y e a r s ,  i t  i s  assumed t h a t  t h e  l a r g e s t  p l a t i n g  t a n k  a t  NAS Pensacola  has  
d i s c h a r g e d  abou t  60,000 g a l l o n s  c o n t a i n i n g  about  18,000 pounds o f  chromium 
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TABLE 6-7 

PARTIAL LIST OF CHEMICALS USED I N  bIACNESIUH TEEATWENT L I N E ,  
BUILDING es9, AS OF 1960 

~~ 

K e  t o  8 e ne 
Inspection f l u i d  
D e  t ergcn t 
Catbon Remover (Phenol) 
Thinner- lacquer 
Trichloroethylene 
Perchloroethylene 
Steam cleaner 
Potassium Permanganate flow o u t f a l l  
Sodium Hydroxide 
Paint remover 
0 i c  hlorome t hano 1 
Nitric Acid 
Phosphoric Acid 
Chroma t e 

- 
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TABLE 6-8 

PARTIAL LIST OF CHEMICAlS USED IN BUILDING 6 4 9 / 7 5 5 ,  .PLATING SHOP IN 1966 

Sodium Cyanide 
Liquid Degreaser (oil) 
Hydrofluoric Acid 
Trichlorokane (oil) 
Resin Stripper (Phenol) 
Unichrome Strip Salts 
Safety Solvent 
Copper sulfate 
Alodine (Chrome) 
Boric Acid 
Fluoboric Acid 
T rich 1 o roe thy 1 e ne 
Steam Cleaner 
Sodium Carbonate 
Nitric Acid 
Sodium Hydroxide 
Ammonium Nitrate 
Hydrochloric Acia 
Ammonium Hydroxide 
Sodium Dicnromate 
Chromium TDrioxide 
Sulfuric Acid 
Nickel solutions 
Silver solutions 
Lead solutions 
Tin solutions 
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TABLE 6-9 

PARTIAL LIST OF CHEMICALS USED AT BUILDING 709, AS OF 1966 

K e  t o  sene 
Sodium Cyanide 
Methyl Ethyl  Ketone 
Tr ic  h lo toe  thane 
C a l i b r a t i n g  F l u i d  
Stoddard Solvent  
Unichrome S t r i p  S a l t s  
Carbon Remover 
Sa fe ty  Solvent  
Thinner-Lacquer 
A l o d  i ne  
Boric Acid 
Tr ich loroe thylene  
Steam Cleaner  

Sodium Carbonate 
Nitric A c i d  
Sodium Hydroxide 
P a i n t  Remover 
Amaronium Hydroxide 
Sodium Dichromate 
Potassium Cyanide 
Oxal ic  Acid 
Chromium Tr iox ide  
S u l f u r i c  Acid 
k i c k e l  So lu t ions  
S i l v e r  S o l u t i o a s  
Tin  So lu t ions  
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i n t o  Pensacola Bay. Since about 1940, over  100 p l a t i n g  tanks of var ious  s izes  
have e x i s t e d  a t  any one time a t  NAS Pensacola. 
assume tnat the  amount of concent ra ted  p l a t i n g  waste discharged i n t o  Pensacola 
Bay from about 1940 t o  about 1973 was well over one m i l l i o n  ga l lons .  

I t  would b e  reasonable t o  

6.3.3 Maintenance Shops. 

6.3.3.1 NAVAIREWORKFAC Maintenance. The NAVAIREWORKFAC Maintenance Shop, 
l oca t ed  i n  Building 44, i s  r e spons ib l e  f o r  the  maintenance, c leaning ,  and 
p a i n t i n g  of f a c i l i t i e s  equipment. 
included p a i n t  s ludge ,  waste o i l s ,  and r a d i o a c t i v e  material. 

Wastes generated from t h i s  ope ra t ion  

Since 1965, p a i n t  s ludge has been s t o r e d  i n  p l a s t i c- l i n e d  con ta ine r s  i n  
Building 7 1  and disposed of by c o n t r a c t .  Before 1965, p a i n t  s ludges were 
discharged down d r a i n s  that  r an  i n t o  the  bay. 

Waste oils have been s t o r e d  i n  l a rge  underground tanks  t h a t  a r e  emptied 
weekly. This  has been the  s tandard  p r a c t i c e  s i n c e  1954. 

Maintenance work on NAVAIREWORKFAC in- place machinery was done i n  bu i ld ings  
225 ,  1821, and 3215. Pa in t  skimmings were placed i n  s e a l e d  drums and taken  t o  
Building 73. Pa in t  
booth s ludge  was picked up by a c o n t r a c t o r ' s  tank t ruck .  Waste o i l s ,  l acquer  
t h inne r s ,  and r e s i d u a l  p a i n t s  were s t o r e d  i n  55- gallon drums and placed i n  a 
d i s p o s a l  area behind Building 225.  
slab fenced i n  by wire, con ta in ing  wire drum racks. Ind iv idua l  b a r r e l s  were 
covered, marked, and s t o r e d  behind Building 225 unc i1  s i x  drums were 
c o l l e c t e d ,  then  the  drums were moved t o  the  des igna ted  s to rage  area.  

One s t o r a g e  bu i ld ing ,  Can E- 1, i s  loca t ed  behind the  e a s t  corner  of Building 
225.  Eighteen pa l le t s  of 50-gallon drums from t h e  p l a t i n g  shop were 
r epo r t ed ly  s t o r e d  there .  P l a t i n g  chemicals used incluaed chromates,  cyanides ,  
and n i t r i c  ac ids .  Several  thousand ga l lons  of t hese  chemicals were used 
y e a r l y  by NAVAIREWORKFAC Pensacola. U n t i l  1977, t hese  p l a t i n g  chemicals were 
s t o r e d  on t h e  second deck of Building 604.  

Approximately 12 con ta ine r s  were f i l l e d  every s i x  months. 

The s to rage  area was a n  uncovered conc re t e  

3 > 

6 . 3 . 3 . 2  A i r c r a f t  In te rmedia te  Maintenance Department (XIYD), Building 3260. 
A I M )  Naintenance Shop se rv i ced  a l l  a i r c ra f t  machinery. Wastes from these 
shops, inc luding  o i l s ,  s o l v e n t s ,  and hydraul ic  f l u i d s ,  were s t o r e d  i n  an  
unaerground tank no r th  of Building 3260.  T h i s  t ank ,  o r - g i n a l l y  50 f e e t  west 
of t h e  p re sen t  l oca t ion ,  was r e l o c a t e d  i n  1979. When tLe tank was uncovered, 
t he  surrounding earth conta ined  no evidence of f u e l  leaLs. Oils and s o l v e n t s  
were s t o r e d  w e s t  of Building 3260 i n  a fenced area. 

6 . 3 . 3 . 3  Publ ic  Works Transpor t a t ion  Department. The PVC Transporra t ion  
Department, l oca t ed  i n  Building 1771, maintains a l l  base-owned v e h i c l e s ;  c a r s ,  
vans, t r u c k s ,  and f o r k l i f t s .  The crew is a l s o  r e spons ib l e  f o r  haul ing  wastes 
from d i f f e r e n t  shop s i t es  t o  s t o r a g e  areas. 
c a n i s t e r s  i n  t he  base l a n d f i l l  u n t i l  i t  was c losed  i n  1976.  

Dr ivers  d i sposed  of waste 
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Warte o i l s ,  stoddard solvent ,  and ant i- freeze  vere s t o r e d  i n  a 2,500-ga110n 
underground tank nor th  of Building 1771. The tank was used from 1958 u n t i l  
1980. Before the  
tank vas i n  place, the so lven t s  and ant i- freeze  were emptied i n t o  t h e  storm 
drain.  

A con t rac to r  pumped out  the  tanks t o  dispose of the  waste. 

A t  the  south s ide of the  building,  one washrack, b u i l t  i n  1976, and two steam 
racks a r e  located. 
department, and one i s  used by the  s t a t i o n  refuse  c o l l e c t o r  f o r  dumpster 
s t e r i l i z a t i o n .  
t o  the racks. 
s a n i t a r y  sewage c o l l e c t i o n  system. 

One steam rack is operated by the  t ronrpor ta t ion  

A l l  equipmtnt t o  be steamed was s t o r e d  i n  a fenced a r e a  next 
A l a rge  d r a i n  under the  steam rack a r e a  i r  connected t o  t h e  

Unt i l  the  base l a n d f i l l  was c losed i n  1976, PWC t rucks  picked up " we t  boxes" 
from NAVAIREWORKFAC shops and buried them i n  the l a n d f i l l .  "Wet boxes" were 
o ld  dtmpsters f i l l e d  with chemicals, p a i n t s ,  o r  any o t h e r  wastes t h a t  could be 
put  i n t o  the  box. 

Between 1979 and 1981, PWC Transpor ta t ion  Deportment s to red  pain t  chips and 
d i l u t e d  used pain t  s t r i p p e r  i n  drums i n  an area southwert of  Building 1 7 7 1 .  
Approximately 100 old  and leaking 55-gallon drums were placed i n  t h i s  a rea .  
The area was sandy s o i l  with a cement ground cover. 
ground was apparent.  
Sumter, Alabama, Hazardous Waste Disposal F a c i l i t y .  

No d i sco lo ra t ion  of the 
The drums were f i n a l l y  overpacked and sent  t o  the  

From 1958-1975, the  r e f u e l e r  r e p a i r  shop drained t h e  r e s i d u a l  av ia t ion  f u e l s ,  
AVGAS. Today, these f u e l s  a r e  drained i n t o  tanks. Because the  s o i l  w a s  
sandy, t h e  f u e l s  dra ined  quickly through the  ground, leaving no 
d iscolora t ion .  Details of d i sposa l  of f u e l s  a t  t h i s  s i t e  can be found i.0 
Sect ion  6.6.22. 

6.3.4 Battery Shops. 

6.3.4.1 PWC Transpor ta t ion  Shop. Repair and d i sposa l  of b a t t e r i e s  used i n  
publ ic  works machinery, mainly t r a n s p o r t a t i o n  veh ic les ,  w a s  done in Building 
3489. Small b a t t e r i e s  from the  800 veh ic les  operated by PWC were returned 
i n t a c t  t o  DPDO when chey were no longer useful .  

Large i n d u s t r i a l  b a t t e r i e s ,  used for f o r k l i f t s ,  were drained i n  an a rea  of 
t r e e s  nor th  of the  t r anspor ta t ion  buildings.  Since the  19609, about three  
gal lons  of b a t t e r y  ac id  was disposed of once every seven o r  e igh t  months. 

Before the  b a t t e r y  shop vas located on the  west side 0 :  Building 1 7 7 1 ,  a 
concre te  slab remains from t h a t  s t r u c t u r e .  An inspect ion  of t h i s  a rea  
revealed no dead vegeta t ion  o r  d iscolored  ground. 

6.3.4.2 
maintained a t  the  gol f  course. Batteries f o r  the  go l f  c a r t s  were changed and 
f i l l e d  here. I n  the  p a s t ,  a few s p i l l 8  have occurred,  b u t  not i n  one s p e c i f i c  
area. 

Golf Course Maintenance Bat tery  Shop. A small b a t t e r y  shop i s  

O l d  b a t t e r i e s  were s e n t  t o  DPDO f o r  d isposal .  

6.3.4.3 NAVAXREWORKFAC Bat tery  Shop. Since 1963, the  NAVAIREWORKFAC Bat tery  
Shop, Building 606, has serviced a l l  b a t t e r i e s  used by LUVAIREWORKFAC. Since 
1963, p r i o r  t o  t h a t ,  Building 18 housed the  b a t t e r y  shop. 
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Two types  of o a t t e r i e s  were handled here--lead-acid and nickel-cadmium. 
Ba t t e ry  a c i d s  were n e u t r a l i z e d  wi th  water and sodium bicarbonate .  
were d isposed  of i n t o  a s i n k  which dra ined  i n t o  t h e  i n d u s t r i a l  waste sewer 
system. 
DPDO. 
t o  t h e  Naval Ammunition Depot i n  Earle, N e w  J e r s e y ,  f o r  d i sposa l .  

The a c i d s  

The o l d  b a t t e r i e s  were s tacked  i n  t h e  b u i l d i n g  and picked up by 
Any s i l v e r- z i n c  b a t t e r i e s  t h a t  came through NAVAWWORKFAC were shipped 

6.3.4.4 AIMD Ba t t e ry  Shop. I n  Bui lding 3260, bat ter ies  used i n  a i r c r a f t  
maintenance v e h i c l e s  are r epa i r ed .  
has  been used since 1962. 
of batteries used--nickel-cadmium and lead- acid. 
shop,.50-100 c e l l s  were worked on each  month. 
and s e n t  t o  DPDO. 
The b a t t e r y  a c i d  was d ischarged  i n t o  a d r a i n  which connected t o  t h e  i n d u s t r i a l  
sewer system. 
s t o r e d  o u t s i d e  . 

This  i s  one of t h e  o r i g i n a l  AIMD shops and 
Two s e p a r a t e  shops are maintained f o r  t he  two types  

I n  t h e  nickel- based b a t t e r y  
Dead b a t t e r i e s  were d ischarged  

Twenty-two lead- acid batteries were s e r v i c e d  per month. 

The core  was then  n e u t r a l i z e d  wi th  sodium bicarbonate  and 

6.3.5 P e s t i c i d e  Operat ions 

6.3.5.1 General.  According t o  t h e  1979 P e s t  Management P l an  t h e  major a p e s t  
management concerns a t  t h e  i n s t a l l a t i o n  a r e  s t r u c t u r a l  pests,  d i s e a s e  v e c t o r s ,  
household nuisance pests, ornamental and t u r f  p e s t s ,  s t o r e d  product pes t s ,  and 
v e r t e b r a t e  pests. 

Chlordane was used t o  c o n t r o l  t e rmin t e  i n f e s t a t i o n s .  Cont ro l  of a d u l t  
mosquitoes was accomplished w i t h  an  u l t r a  low volume a e r o s o l  gene ra to r  u s ing  
95% Malathion concent ra te .  Appl ica t ion  was done based on need r a t h e r  than  on 
a f i x e d  schedule .  
pub l i c  works personnel  us ing  Al to s id .  

Treatment of temporary s t and ing  water  was performed by 
1 

Flies were c o n t r o l l e d  w i th  pyrethrum o r  py re th ro id  a e r o s o l s .  
(Baygon), a p p l i e d  i n  c r acks  and c r e v i c e s ,  c o n t r o l l e d  household nuisance p e s t s .  

Propoxur 

The chemical c o n t r o l  of cur f  p e s t s  such as armyworm, sod webworm, nematodes, 
and t u r f  d i s e a s e  was based s o l e l y  on need and not  based on a f i x e d  schedule ;  
t h i s  schedule  was followed t o  avoid  environmental  and pes t- re s i s t ance  problems 
caused by p e s t i c i d e  overuse.  

The imported f i r e  a n t  was c o n t r o l l e d  wi th  10% chlordane granules .  
used i n  place of chlordane when a v a i l a b l e .  

Mirex was 

Pests t h a t  invaded products  i n  d r y  s t o r a g e  were t rea ted  us ing  wi th  phos toxin  
fumigant s . 
Pigeons and Engl i sh  sparrows sometimes e n t e r e d  hangars ,  caus ing  o p e r a t i o n a l  
problems. 
problems. 

Seagu l l s  on runways o c c a s i o n a l l y  presen ted  a i r c r a f t  ope ra t i ons  
Food t r e a t e d  wi th  A v i t r o l  was used t o  c o n t r o l  t h e  b i rd s .  

Reportedly,  p u b l i c  works personnel  performed p e s t  c o n t r o l  before  each change 
of occupancy i n  t h e  i n s t a l l a t i o n  housing u n i t s .  While the  u n i t s  were 
occupied,  t he  r e s i d e n t s  performed p e s t  c o n t r o l  except  f o r  termite c o n t r o l .  
Termite c o n t r o l  w a s  always performed by p u b l i c  works personnel .  
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6.3.5.2 P e s t i c i d e  Opera t ions  Areas. Bui ld ing  263, i n  t h e  wa te r f ron t  
i n d u s t r i a l  area, was r e p o r t e d l y  used f o r  p e s t i c i d e  s t o r a g e  and mixing. 
Opera t ions  started i n  t h i s  b u i l d i n g  i n  about  1953 and lasted u n t i l  about 1970. 

Bui lding 1551 was then  used a f t e r  for p e s t i c i d e  ope ra t sons ,  u n t i l  about 1975 
when i t  was dismantled. 

U n t i l  t h e  e a r l y  1960s, DDT, f o r  mosquito c o n t r o l  was a p p l i e d  by ae r i a l  
spraying.  I n  la ter  y e a r s ,  a fogger  machine was used f o r  DDT app l i ca t i on .  The 
DDT mixing area was r e p o r t e d l y  about  30 ya rds  east of t h e  oak tree located a t  
the n o r t h  end o f  Bui ld ing  3561. Reportedly,  s p i l l s  occur red  i n  t h e  mixing 
area when DDT was t r a n s f e r r e d  from druma t o  sp ray  tanks. DDT a p p l i c a t i o n  was 
performed f o r  a t  least t e n  y e a r s  t o  c o n t r o l  mosquito outbreaks.  
average,  two t o  t h r e e  mosquito ou tb reaks  occur red  each y e a r  dur ing  t h e  s p r i n g  
and summer. 
wi th  500 g a l l o n s  o f  diesel o i l .  
product .  
mosquito outbreak.  
S e c t i o n  6.6.24. 

On the  

For  each  aer ia l  a p p l i c a t i o n ,  500 g 8 l l o n r  of 20% DDT were mixed 

Two a p p l i c a t i o n s  d u r i n g  a one-week pe r iod  were performed f o r  each  
The foggcr  machine used 300 g a l l o n s  of each  

Details of d i s p o s a l  o f  DDT s o l u t i o n s  can  be found i n  

I n  1979, a new p e s t i c i d e  s t o r a g e  and mixing shop, Bui ld ing  3506, w a s  
c o n r t r u c t e d  i n  t h e  go l f  cou r se  maintenance area. 

4.3.5.3 P e s t i c i d e  Storage.  Bui ld ings  263, 1551, and 3561 were used as 
pest ic ide  s t o r a g e  and pest ic ide o p e r a t i o n s  bu i ld ings .  

S ince  1979, go l f  course  p e s t i c i d e s  have been s t o r e d  i n  t h e  P e s t i c i d e  Shop, 
Bui ld ing  3586. Table 6-10 lists a normal inventory  of p e s t i c i d e s  s tored ,  i n  
Bui lding 358b. 
i n  Bui ld ing  2092 i n  the  g o l f  cou r se  maintenance area. Reportedly,  s p i l l s  of 
p e s t i c i d e s  occurred i n  t h e  bu i ld ing .  The b u i l d i n g  was used i o r  p e s t i c i d e  
s t o r a g e  s i n c e  about 19b4 when the  g o l f  cou r se  maintenance f a c i l i t y  was 
cons t ruc t ed .  IJo in format ion  on q u a n t i t i e s  of p e s t i c i d e s  s p i l l e d  i n  t h e  
Duilding was found. Cur ren t ly ,  f e r t i l i z e r  is s t o r e d  i n  Bui ld ing  2692. 

P r i o r  t o  c o n s t r u c t i o n  o f  t h i s  f a c i l i t y ,  p e s t i c i d e s  were s t o r e a  

6.3.5.4 P e s t i c i d e  Disposal.  Most r e c e n t l y ,  t h e  Publi: Works Department 
p e s t i c i d e  r i n s e a t e  d i s p o s a l  o p e r a t i o n s  were performed i n  Bui ld ing  3561. A 
t ank  washracic r i n s i n g  area was approved and c o n s t r u c t e a  i n  March 1981. 
Rinsea te  from t h e  washrack went i n t o  a c o l l e c t i n g  s y s t e a  and then i n t o  t he  
s a n i t a r y  sewer system. I n s i d e  the  bu i ld ing ,  t h e  s p r a y e r  washing f a c i l i t i e s  
were connected t o  t h e  s a n i t a r y  sewer system. 

Bui ld ing  1551 was used f o r  p e s t i c i d e  o p e r a t i o n s  from aoout  1970 u n t i l  about 
1975. P r i o r  t o  1970, Bui ld ing  263 was used f o r  p e s t i c i d e  ope ra t i ons .  
Reportedly,  when bu i ld ings  1551 and 263 were used f o r  p e s t i c i d e  r i n s e a t e  
d i s p o s a l ,  they were connected t o  t h e  s a n i t a r y  sewer system. 

A tank sp raye r  was used f o r  h e r b i c i d e  a p p l i c a t i o n  beginning i n  1957. 
from t h e  sp raye r  was d isposed  of a t  t h e  i n s t a l l a t i o n  l a n d f i l l .  
was a v a i l a b l e  a t  t h e  l a n d f i l l  f o r  use  i n  r i n s i n g  o u t  t h e  tank. This  r i n s e a t e  
d i s p o s a l  was cont inued  u n t i l  t h e  l a n d f i l l  was c losed  i n  1976. 

Rinsea te  
A water hose 
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TABLE 6-10 

Pesticides Normally Stored in the Golf Course 
P e s t i c i d e  Shop Bui ld ing  3586 (From 1979 Pest  !lanaqernent P!anj 

1 .  I n s e c t i c i d e s  

Carbaryl,  80% ‘dP 10 L b s .  
Diazinon, 67.5% EC 2 Gals .  
Dursban, 41% EC 10 Gals .  

. -  Dursban, .5% Yole Cricket  Bait  900 Lbs. 
Trichorfon ,  80: SP (Uylox)  2 Lbs. 

2 .  Herbicides 

CAW, 10.301, EC (Calar )  
Copper, 7% SC 
Dalapon, 4 6 . 7 2  SP 
Glyphosate ,  41% EC 
Kerb, 50% !JP 
:45?1A, 47.891, EC 
Simazine,  90% YP 
2 ,  4-D, 49.8% ..\mine 

3 .  Yiscellaneous 

Dexon, 35% YP 
!.?aneb, - 900’. 5JP 
?!ethyl bromide, 98% LFU 
Xemacur, 15% Granules 

3 Gals .  
5 Gals .  

100 LSS.  
5 Gals .  

21  L b s .  
16 Gals .  
20 L b s .  

4 Gals. 

5 7  L b s .  
I t 0  L S S .  
30 Lbs. 

2 7 5  Lbs. 
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Since  1979, r i n s e a t e  from s p r a y e r s  used i n  go l f  cou r se  p e s t i c i d e  ope ra t i ons  
has been d isposed  of a t  Building 3586. 
of t h i s  p e s t i c i d e  shop had a d r a i n  t h a t  d i scharged  i n t o  a holding tank. The 
sink on tne o u t s i d e  of t h e  b u i l d i n g  a l so  d ra ined  i n t o  t h e  holding tank which 
war p e r i o d i c a l l y  pumped o u t  by c o n t r a c t o r s .  Sprayers  were r in sed  ou t  on tne  
conc re t e  pad area and r i n s e a t e  was a i sposed  of down t h e  s i n k  d r a i n  and i n t o  
t h e  d r a i n  on t h e  conc re t e  pad. 

Reportedly,  the  conc re t e  pad i n  f r o n t  

From about  1964 t o  1979, r i n s e a t e  from g o l f  cou r se  p e s t i c i d e  ope ra t i ons  was 
d isposed  o f  on t h e  ground i n  an area between t h e  equipment shed ,  Bui lding 
2640, and Building 2692 i n  t h e  g o l f  course maintenance area. 
d i s p o s a l  o f  r i n s e a t e  can be found i n  S e c t i o n  6.6.15. 

Details on 

A t  t h e  t i m e  of t h e  NACIP on- s i t e  survey ,  January  1982, t h e  c o n d i t i o n  of  t he  
v e g e t a t i o n  i n  t h i s  r i n s e a t e  d i s p o s a l  area was not  n o t i c e a b l y  d i f f e r e n t  from 
v e g e t a t i o n  i n  t h e  ad j acen t  area. 

Reportedly,  empty p e s t i c i d e  c o n t a i n e r s  from p e s t  c o n t r o l  ope ra t i ons  have 
always been t r i p l e  r i n s e d  and punched wi th  ho l e s  t o  prevent  reuse.  The 
c o n t a i n e r s  were d isposed  of i n  t h e  i n s t a l l a t i o n  l a n d f i l l  u n t i l  t he  l a n d f i l l  
was c l o s e d  i n  1976. 
Works Department dumpster. 
r e f u s e  from t h e  i n s t a l l a t i o n .  

A f t e r  1976, c o n t a i n e r s  were p laced  i n  a des igna ted  Puolic 
Cont rac to r s  emptied dumpsters and removed t h e  

6.3.6 E l e c t r i c a l  ShoE. The e lec t r i ca l  shop i s  r e s p o n s i b l e  f o r  maintenance, 
minor repairs,  and a l t e r a t i o n s  t o  e lec t r ica l  and e l e c t r o n i c  equipment and 
systems on base. 
From 1964 t o  1Y66 the  shop was loca t ed  i n  Bui lding 105; from 1966 t o  19.7.5, i n  
Bui lding 739; from 1975 t o  1976, i n  Bui lding 458; i n  1376, Bui lding 3561; a n c  
from 1976 t o  t h e  p r e s e n t ,  a g a i n  i n  Bui lding 058,  

The shop h a s  been moved many times du r ing  r ecen t  years. 

Transformer r e p a i r s  performed by t h i s  shop included c ldan ing  bushing g a s k e t s  
w i th  r ags  and r ep l ac ing  o l d  bushing gaske t s .  
both PCB and non-PCB o i l - f i l l e d  t ransformers .  The r ags  and gaske t s  were 
thrown i n  t he  dumpsters which were hauled t o  t h e  l a n d f i l l .  
cuo i c  f e e t  pe r  yea r  of PCB and oi l- contaminated s o l i d  ' i as te  were disposed or' 
i n  t h i s  way. 

I n  t h e  p a s t ,  t h i s  was done on 

Approximately 260 

Very l i t t l e  t ransformer  f l u i d  was d isposed  of dur ing  t ransformer  maincenance 
a t  t h e  e l ec t r i ca l  shop. The o n l y  known f l u i d  discharg- .  t h a t  went down t h e  
d r a i n  t o  t h e  s a n i t a r y  sewer was from r i n s i n g  t o o l s  a t  zae end of a j ob ,  
r e s u l t i n g  i n  a minute d i scharge .  
f l u i d  was removed t o  a l l ow  t h e  work t o  be done. This r l u i d  was then  rep laced  
i n  t h e  t ransformer  when t h e  r e p a i r  was completed. I t  uas  r epo r t ed  t h a t  o i l s  
contaminated wi th  PCBs were used f o r  weed c o n t r o l  around t h e  s u b s t a t i o n s .  
Other excess t ransformer  f l u i d  was r epo r t ed  t o  have gone t o  d i s p o s a l  wi th  
waste o i l s .  

When a t ransformer  was r e p a i r e d ,  enough 

I n  1966 o r  1967, s u b s t a t i o n  "A," s t r u c t u r e  1785, s u s t a i n e d  a s p i l l  of 
t r ans fo rmer  f l u i d  from a PCB t ransformer.  T h i s  s p i l l  was c l eaned  up,  but  some 
r e s i d u e  may remain i n  t h e  s o i l .  
6.6.18. 

Details of  the  s p i l l  can  be found i n  S e c t i o n  
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I n  1969, a t ruck  was t r a n s p o r t i n g  a t ransfozmer t o  a new l o c a t i o n ,  when the  
t ransformer  s l i p p e d  o f f  t h e  t ruck ,  h i t  t h e  ground, and s p l i t  open, s p i l l i n g  
t ransformer  f l u i d .  
Bui lding 632. 

The acc iden t  occur red  on Radford Boulevard i n  f r o n t  of  
Details of t h e  s p i l l  can  b e  found i n  S e c t i o n  6.6.28. 

6.3.7 P r i n t  Shop. The P r i n t  Shop was e s t a b l i s h e d  i n  1940. O r i g i n a l l y  
l oca t ed  i n  Bui lding 45, i t  was moved t o  Building 461 i n  1945. 
f i v e  working p r i n t i n g  presses and used about 40 pounds of  ink  p e r  month. 
Materials used were obta ined  through t h e  Supply Department. A three-month 
supply  was u s u a l l y  s t o r e d  i n  t h e  bu i ld ing .  
d r a i n  u n t i l  approximately 1968, when DPDO obta ined  a s i l v e r  recovery system. 
Empty ink  cans  con ta in ing  material skimmed o f f  t he  i n k ' s  s u r f a c e  were diposed 
of wi th  t h e  s o l i d  waste. 

The shop had 

Used hypoclear  was poured down t h e  

6.3.8 Photo Shops. 

6.3.8.1 NAS Pensacola  Photographic  Laboratory. The Naval A i r  S t a t i o n  
Photographic  Laboratory i s  loca t ed  i n  Bui lding 633. 
i nc lude  both c o l o r  and b lack  and whi te  developing. 
i t s  own s i l v e r  recovery system f o r  process ing  hypoclear .  
hypoclear  was s e n t  t o  DPDO f o r  s i l v e r  recovery. 
c o l l e c t e d  i n  barrels and then  t aken  t o  DPDU f o r  s i l v e r  recovery. 
wastes no t  processed f o r  s i l v e r  recovery were d isposed  of  i n  t h e  s a n i t a r y  
sewer. 

Operat ions a t  t h e  shop 
I n  1980, t he  shop ob ta ined  

From 1978 t o  1980, 
Used bleach fix s o l u t i o n  w a s  

Liquid 

6.3.8.2 Naval Technica l  T ra in ing  Center  Photographic School. The photo 
school  moved t o  Pensacola  i n  1923. The school  was loca t ed  i n  Bui lding 52 
u n t i l  1947 when i t  was moved t o  i t s  p re sen t  l o c a t i o n  i n  Bui lding 1500. 
Opera t ions  a t  t he  school  inc luded  both c o l o r  and b h C K  and white  develqRing. 
Table  6-11 l i s t s  chemicals used a t  t h e  photo school's l abo ra to ry ,  Chemicals 
were s t o r e d  i n  t h e  basement o f  Bui lding 1500 and i n  Bui ld ing  1534. U n t i l  t h e  
e a r l y  19709, s u l f u r i c  a c i d  was r e p o r t e d l y  k e p t  i n  lead- l ined  con ta ine r s  i n  t h e  
basement of Bui lding 1500. No s p i l l s  were repor ted .  I n  1981, the  photo 
school  ob ta ined  a s i l v e r  recovery system f o r  process ing  used  hypoclear.  
Between 1978 and 1981, used hypoclear  was s e n t  t o  DPDO f o r  s i l v e r  recovery. 
P r i o r  t o  1978, hypoclear  was d isposed  of i n  t he  s a n i t a r y  sewer. Waste f i l m  
was s e n t  t o  DPDO f o r  packaging and then  s e n t  out  f o r  burning and d i s p o s a l  a t  a 
l o c a t i o n  not  on N A S  Pensacola  proper ty .  

6.3.8.3 NAVAIREWORKFAC Photographic  Laboratory. The SAVAIREWORKFAC Photo Lab 
was r e p o r t e d l y  e s t a b l i s h e d  p r i o r  t o  1950. The l a b  has been i n  Bui lding 121. 
Only b lack  and whi te  developing was done a t  t h i s  l abo ra to ry .  A six-month 
supply  of chemicals was s t o r e d  a t  the  labora tory .  Hypoclear has  been s e n t  t o  
DPDO f o r  s i l v e r  recovery s i n c e  1978; p r i o r  t o  t h a t  i t  was disposed  of i n  the 
s a n i t a r y  sewer system. 

6.3.11.4 NAS Pensacola  I n s t i t u t i o n a l  Media Development Off ice .  The 
I n s t i t u t i o n a l  Xedia Development O f f i c e  i s  loca t ed  i n  Bui ld ing  633. 
and whi te  photographic  process ing  was done here ,  and very  small amounts of  
chemicals were used. Used hypoclear  was s e n t  t o  the HAS Pensacola  photo l a b  
f o r  s i l v e r  recovery ,  
t h e  s a n i t a r y  sewer. 

Only black 

Developer and o t h e r  l i q u i d  wastes were disposed of i n  
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TABLE 6-11 

CHEMICALS USED AT PHOTOGRAPHY SCHOOL 

C h e m i c a l s  Quantity 

M, DEV. D-76 10 GL 
BLW, DEV. ETHOL, UFG 5 CL 
MU, DEVL. D-72 25 GL 
B W ,  DEV. KODALITH 2 G L  
M U ,  DEVL REP, VERSAPLO 15 CL 
B W ,  DEV. STARTER, VERSAFLO 8 1 QT 

20 GL BBW P I X .  STABFIX 

BLW, ROYALPRINT, ACTIV.  & STOPBATH 
BLW, POYALPRINT, 7 -?. 

BbW,  REV, MOPIC l s c  DEV. STARTER 
B6W, REV. MOPIC 1st DEV. B&P. 
B&W, REV. MOPIC BLEACH d REP. 
Bbw, REV. CLEARING BATH 6 REP. 
B&W, REV. RE-DEV. 6 REP. 

XE4,  PREHARDNER 6 REP. 

i%4, 1st DEV. 
ME4, 1st DEV. REP. 
r U 4 ,  STOPBATH 6 REP. 
HE4, COLOR DEV. 
ME4, COLOR DEV. REP. 
ME4, F I X .  6 REP. 
M&4, STAB. 6 REP. 
1yE4, PERSULFATE B U C U  "A" 
ME4, PERSULFATE BLEACH "B" 
r X 4 ,  PERSULFATE ACCELERATOR 

ziE4, NEUTRALIZER 6 REP. 

C 4 1 ,  FLEXICOLOR DEV. REP. 
C 4 1 ,  FLEXICOLOR DEV. STARTER 
C41, OLEXICOLOR FIX. 6 REP. 
C 4 1 ,  PLW[ICOLOR BLEACH REP. 
C 4 1 ,  F U X I C O L O R  BEACH STARTER 
C 4 1 ,  PLEXICOLOR STAB. 6 REP. 
C 4 1 ,  F'LEXIC0U)K STAB. 6 REP. 

5 QT. 

1 QT 
15 CL 
15 GL 
15 CL 
15 C L  

50 LTR 
100 LTR 
100 LTR 
50 LTR 

100 LTR 
100 LTR 
100 LTR 
100 LTR 
100 LTR 
100 LTR 
100 LTR 

5 GL 
1 QT 
1 GL 
5 GL 
1 QT 
1 G L .  
5 CL 

(continued) 
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TABLE 6-11 

CHEMICALS USED AT PHOTOGRAPHY SCHOOL 

Chemicals (continued) 

E6, 1 s t  DEV. REP. 
E6, 1st DEV. STARTER 
E6, REV. BATH & REP. 

E6, COLOR DEV. STARTER 
E6, COND. & REP. 
E6, BLEACH STARTER 

E6, STAB. 61 REP. 

E6, COLOR DEV. REP. 

E6, FIX. d REP. 

EKTAPRINT, DEV. REP 
EKTAPRINT, BLEACH-FIX l i  REP. 
EKTRAPRINT, DEV. STARTER 
GLACIAL ACETIC ACID 
KIT CHEMISTRY FOR VERSARAC WASHER 
WETTING AGENT, PHOTO FLO 
BORIC ACID CRYSTALS 
GLOSS SOLUTION, FLEX0 GLOSS 
SODIUM SULFITE 
DEV. REP. AD500 
DEV. STABTER AS500 
SODIUM SULFATE BI 
OXALIC ACID 

E K T ~ T I C  s30 ~TABILIZER 
EKTAMATIC A10 ACTIVATOR 

Quantity 

5 GL 
1 PT 
5 GL 
5 GL 
1 PT 
5 GL 

25 GL 
5 GL 
5 GL 

5 GL 
3.5 GL 
25 GL 

KODAK DEVELOPER SYSTEii CLEANER 
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6.3.9 Power P l a n t s ,  Boiler P lan t s .  

6.3.9.1 Power P lan t s .  Records show t h a t  two power p l a n t s  have been i n  u s e  
s i n c e  1907. I n  1907, Building 47 was b u i l t  as the  main power p lan t .  
O r i g i n a l l y  f i r e d  w i t h  c o a l ,  t h i s  power p l a n t  w a s  conver ted  t o  o i l  around 
1930. Building 27, now the  Commissary Distr ict  Of f i ce ,  was used as c o a l  
s t o r a g e  f o r  the  power p l a n t  u n t i l  around t h e  t u r n  of  t h e  century.  
p l a n t  i n  Building 2782 came on-l ine i n  1955. I n  1970, t h e  power p l an t  i n  
Building 47 was dec la red  excess; Building 47 was used from t he  mid-1970s u n t i l  
1981 f o r  s t o r a g e  of waste o i l s  con ta in ing  PCB compoundr. 
i n f o r n a t i o n  r e l a t i n g  t o  hazardous material d i s p o s a l  a t  t h e  power p l a n t  was 
ob t a ihed  . 

The power 

* 

During t h e  IAS, no 

6.3.9.2 Power P l a n t  i n  Building 782. The p l a n t  was pu t  i n t o  s e r v i c e  i n  
1955. 
Boiler water w a s  treated wi th  t h e  u sua l  chemicals ,  i nc lud ing  sodium s u l f i t e ,  
sodium phosphate,  and sodium hydroxide. 
power p l a n t  b o i l e r s  w a s  rou ted  t o  t h e  i n d u s t r i a l  waste t rea tment  p l a n t  
(IWTP). P r i o r  t o  c o n s t r u c t i o n  of t h e  IWTP i n  1971, the blowdown was 
d ischarged  d i r e c t l y  i n t o  Pensacola  Bay. I n  t h e  p a s t ,  chromic a c i d  was u s e d  t o  
treat water f o r  a l l  o o i l e r s  on the  i n s t a l l a t i o n .  This  p r a c t i c e  was 
d i scon t inued  about 1972 when the  chromic acid was rep laced  by s u l f u r i c  acid.  
When the  s u l f u r i c  a c i d  was recharged,  t he  waste went co t h e  IUTP. Before 
1973, t h e  waste went t o  t he  sewage treatmenc p l an t .  The main instrument room 
i n  Building 782 i s  equipped w i t h  mercury- f i l led  gauges. P r i o r  t o  1981, the  
gauge r e p a i r  area i n  the  instrument  room d i d  n o t  have a cont inuous f l o o r .  
Sometimes, leakage or roucine maintenance caused mercury t o  b e  s p i l l e d  through 
the  f l o o r  i n  t he  gauge r e p a i r  area t o  t he  f i r s t  f l o o r .  This  f i r s t - f l o e  a r e a  
was c leaned  and hosed da rn  twice a week. The wash watdr en t e red  the  storm 
sewer and was discharged i n t o  Pensacola  Bay. It i s  e s t ima ted  t h a t  
approximately one h a l f  p i n t  p e r  y e a r  of mercury has been s p i l l e d  i n  t h i s  
manner. About 13 p i n t s  of mercury are es t imated  t o  have been a c c i d e n t a l l y  
disposed of i n  che s torm sewer since Building 782 was b u i l t  i n  1955. 

Th i s  p l a n t  i s  normally gas- f i red ,  but i t  has o i l - f i r e d  c a p a b i l i t y .  

The cont inuour blowdown from the  main 

6.3.9.3 Disposal  of Building Rubble Containing Asbestos.  Many of  t he  b o i l e r s  
on base were i n s u l a t e d  w i t n  a sbes tos .  When bu i ld ings  with these  b o i l e r s  were 
t o r n  down, t he  rubble  was d isposed  of  i n  va r ious  ways. The o l d  Bachelor 
E n l i s t e d  Quarters (bu i ld ings  652, 653, 655, 657, 658, and 659) were demolished 
around 1974 by a c o n t r a c t o r  who d isposed  of t he  rubble  aff-base.  Two of t h e  
Bachelor O f f i c e r ’ s  Quar te rs  ( b u i l d i n g s  660 and 661) were t o r n  down around 
1968; t h e  rubble  was taken  t o  t h e  sani tary l a n d f i l l .  

6.3.10 Sewage Treatment P l an t s .  U n t i l  t he  e a r l y  1940s t h e  only  t rea tment  for 
s a n i t a r y  wastes was a cesspool  between bu i ld ings  104 and 72. In 1941, wi th  
advent of World War I1 and the  subsequent increase i n  o p e r a t i o n s  ac NAS 
Pensacola,  an  Imhoff tank was i n s t a l l e d  j u s t  no r th  of  t n e  e x i s t i n g  t rea tment  
f a c i l i t y .  This  tank t r e a t e d  on ly  sewage from the  magazine po in t  a r e a ,  which 
amounted t o  about ll% of the  waste produced. Sewage from the  Naval Hosp i t a l ,  
F o r t  Barrancas,  and from the  sou th  s i d e  or‘ the  s t a t i o n  was pumped d i r e c t l y  t o  
Pensacola  Bay on t h e  south  side of  t h e  base v i a  sub-aqueous o u t f a l l s  1,200 
f e e t  and 1,600 f e e t  long, r e spec t ive ly .  The Imhoff cank was abandoned and the  
direct d ischarge  of raw s a n i t a r y  sewage on t he  south  s i d e  of the base vas 
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discont inued  when the  new sewage treatment p l a n t  was pu t  i n t o  s e r v i c e  i n  
1948. 
d e g r i t t e r ,  primary c l a r i f i e r s ,  s ludge  d i g e s t e r s ,  and s ludge  dry ing  beds. 
1971, Secondary t rea tment  f o r  domestic waste was added t o  t h e  p l an t .  

The o r i g i n a l  domestic s ludge  d ry ing  beds are s t i l l  i n  use, and appear t o  be  
unl ined.  It i s  no t  known where t h e  s ludge  was d isposed  of  before  t he  
mid-1970s; t he  s ludge  i s  r epo r t ed  t o  have been d isposed  of i n  the  s a n i t a r y  
l a n d f i l l .  From 1948, u n t i l  1971 when t h e  IWTP was o p e r a t i o n a l ,  t h i s  s ludge  
was probably contaminated w i th  cyanides  and heavy metals due t o  t he  i n d u s t r i a l  
o p e r a t i o n s  c o n t r i b u t i n g  t o  t h e  waste load. These wastes may have contaminated 
t h e  so i l  under t h e  p re sen t  domest ic  d ry ing  beds. 
waste has  been t r e a t e d  s e p a r a t e l y  from domestic waste. 

This  p l a n t  provided only  primary t rea tment .  The p l a n t  cons i s t ed  of a 
I n  

More r e c e n t l y ,  i n d u s t r i a l  

P r i o r  t o  1971, when t h e  e x i s t i n g  p l a n t  was en la rged  t o  i nc lude  i n d u s t r i a l  
waste treatment, t h e  on ly  major i n d u s t r i a l  area connected t o  t he  s a n i t a r y  
sewer was t h e  complex a t  Bui ld ing  709. 
t he  main p l a t i n g  shop. 
a r ranged  t o  bypass t h e  t rea tment  p l a n t  and d i spose  of chromic a c i d  through the  
sanitary sewer, s t r a i g h t  t o  Pensacola  Bay t o  avoid u p s e t t i n g  t he  p l a n t .  
o t h e r  major i n d u s t r i a l  areas d ischarged  d i r e c t l y  i n t o  t h e  bay o r  t he  s torm 
sewers p r i o r  t o  1971 when most were connected t o  t h e  IWTP. The i n d u s t r i a l  
areas on t h e  sou theas t  s i d e  o f  t he  base ,  i nc lud ing  most NAVAIREWORKFAC 
Pensacola  ope ra t i ons ,  were not  connected u n t i l  1973. 

Th i s  inc luded  p a i n t  shop, a s  w e l l  as 
P e r i o d i c a l l y ,  t h e  p l a t i n g  shop i n  Bui lding 709 

The 

I n  1978, t he  domestic s ludge  was found t o  be  hazardous by t h e  F l o r i d a  
Department of Environmental Regula t ions  (DER). As a r e s u l t ,  t h i s  s ludge  had 
t o  be d i sposed  o f  wi th  t he  i n d u s t r i a l  s ludge.  S ince  t h a t  time, the  chromate 
l e v e l s  i n  t h e  domestic s ludge  have r e tu rned  t o  normal, a l lowing  the  s lydge  t o  
b e  a p p l i e d  i n  t h e  g ra s sy  areas next  t o  F o r r e s t  Sherman F ie ld .  

6.3.11 I n d u s t r i a l  Waste Treatment P l an t .  I n  1971, t h e  e x i s t i n g  sewage 
t rea tment  p l a n t  was upgraded. I n  1973, NAVAIREWORKFAC Pensacola  ope ra t i ons  
were connected t o  t he  p l a n t .  
domestic waste and t e r t i a r y  t rea tment  f o r  i n d u s t r i a l  wastes .  The i n d u s t r i a l  
s ludge  has  been shown t o  be hazardous and i s  c u r r e n t l y  being disposed of  by 
c o n t r a c t  i n  Alabama,  i n  accordance w i th  c u r r e n t  r e g u l a t i o n s .  The  s ludge i s  
r epo r t ed  t o  have been d isposed  of by c o n t r a c t  s i n c e  t h e  s t a r t - u p  of  t h e  IWTP. 

The p l a n t  now has secondary t rea tment  f o r  

According t o  c o n s t r u c t i o n  drawings,  t he  i n d u s t r i a l  s l u d g e  dry ing  beds were 
b u i l t  wi thout  an  impermeable l i n e r  beneath t h e  underdra ins .  
was b u i l t  wi th  a s o i l  cement and b e n t o n i t e  c l a y  l i n e r .  
f u r t h e r  s t a b i l i z e d  with an  a s p h a l t  coa t ing .  
groundwater monitor ing w e l l s  were placed around t h e  su rge  pond i n  t he  f a l l  of 
1981. 
6-12 shows tha t  contaminant l e v e l s  i n  t h e  t h r e e  moni tor ing  wells are not  
s i g n i f i c a n t l y  d i f f e r e n t  from those  i n  t h e  background we l l .  

The surge pond 
The c l a y  l i n e r  is 

I n  accordance wiht RCRA, 

The r e s u l t s  of t h e  f i r s t  sampling are included i n  Table  6-12. Table 

I n  1975, approximately one-hundred 55- gallon drums of  chromate s ludge  were 
s e n t  by t h e  Army from For t  Rucker, Alabama,  t o  NAS Pensacola .  This  s ludge  was 
s t o r e d  a t  t he  i n d u s t r i a l  waste t rea tment  p l a n t  f o r  approximately one year. 
During t h i s  t i m e  about 25 b a r r e l s  were b led  t o  t h e  t r ea tmen t  system f o r  
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TABLE 6-12 

ANALYTICAL RESULTS OF GROUNDWATER MONITORING AT THE 
INDUSTRIAL WASTE TEATMENT PLANT 

Par- t er  

Arsenic, ppm 
Barium ppm 
Cadmium,  ppm 
Chromium, ppm 
Iron, ppm 
Lead, ppo 
Manganese, ppm 
Mercury, ppm 
Selenium, ppm 
S i l v e r ,  ppm 
Endrin, ppD 
Lindane, ppb 
Methoxychlor, ppb 
Toxaphene, ppb 

2,4,5-TP Silvex, ppb 
Radium 
Cross Alpha 
Gross Beta 
Coliform Bacteria,  cts/100 mls. 
Phenols, ppm 

2 , 4 - ~ ,  P P ~  

Dc-2 - DG- 1 - 
0.001 
0.019 
0.004 
0.023 
0.11 
0.003 
0.006 
0.0005 
0.001 
0.002 
0.33 
0.004 
0.124 
0.6 
0.1 
0.01 
0.4 
4.6 

18.2 
1600. 

0.05 

6-30 

0.001 
0.048 
0.003 
0.017 
0.36 
0.004 
0.015 
0.0005 
0.001 
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d i sposa l .  
o p e r a t i o n a l l y  p r a c t i c a l ,  and t h e r e f o r e  was no t  succes s fu l .  
y e a r  t h e  s ludge  was hauled back t o  Alabama f o r  d i s p o s a l  a t  a permi t ted  s i te .  

A temporary i n d u s t r i a l  s ludge  hold ing  pond was used i n  1979. 
b u i l t  f o r  emergency s t o r a g e  of  s ludge  due t o  an  over loading  of t he  s ludge 
dry ing  beds. 
was d isposed  o f  when the  s ludge  was removed. 
had s e v e r a l  tears a t  t h e  t i m e  of  d i sposa l .  

Th i s  attempt t o  add s ludge  t o  t h e  i n d u s t r i a l  i n f l u e n t  was not 
Af te r  about one 

The pond was 

According t o  i n t e rv i ews ,  t h i s  pond was l i n e d  wi th  p l a s t i c  t h a t  
This  l i n e r  was repor ted  t o  have 

I n  1979, a pump f a i l e d  a t  t h e  f i n a l  i n d u s t r i a l  waste l i f t  s t a t i o n ,  caus ing  a 
s p i l l  of approximately 80,000 g a l l o n s  of i n d u s t r i a l  waste from the  IWTP. The 
s p i l l ' w a s  i n v e s t i g a t e d  by t h e  F l o r i d a  Department of Environmental Regulat ions 
(DER), which i s sued  a warning n o t i c e  t o  NAS Pensacola.  
minor f i s h  k i l l  and was cons idered  a minor i nc iden t .  

The s p i l l  caused a 

I n  t he  sp r ing  o f  1981, s e v e r a l  people  rece ived  minor s k i n  burns from a b l ack ,  
s l imy material i n  t he  s o i l .  Th i s  i nc iden t  occur red  whi le  they  were r e p a i r i n g  
a 16-inch water main south  of  Bui ld ing  3460. A t r e n c h  had been dug t o  r e p a i r  
t h e  main. A b l ack  l a y e r  of an  unknown subs tance  was f l o a t i n g  on t h e  water i n  
t h e  t r ench ;  when t h e  water was pumped o u t ,  t h e  b lack  f i lmy  r e s idue  coa ted  t h e  
sides of t h e  t r e n c h  and t h e  pipe.  I t  i s  r epo r t ed  t h a t  t h e r e  was a n o t i c e a b l e  
odor "similar t o  p a i n t  remover" i n  t h e  excavat ion.  An i n d u s t r i a l  f o r c e  main 
from the  o l d  p a i n t  s t r i p  area ( b u i l d i n g s  7 1  and 72) l i e s  approximately 100 
feet  away from t h e  s i t e  of  t h i s  i n c i d e n t .  It i s ,  t h e r e f o r e ,  suspec ted  t h a t  
i n d u s t r i a l  waste from the  f o r c e  main may have leaked i n t o  t h e  surrounding 
s o i l ,  c r e a t i n g  a p o s s i b l e  h e a l t h  hazard t o  anyone working i n  a nearby open 
excava t ion .  

6.3.12 F i r e f i g h t i n g  Operat ions.  

6.3.12.1 NAS Pensacola  F i r e f i g h t i n g  Div is ion .  The NAS Pensacola  f i r e f i g h t i n g  
d i v i s i o n ,  headquartered i n  Bui ld ing  21, has  t he  fo l lowing  d u t i e s :  
s t o r a g e  areas, f i g h t i n g  f i r e s  and chemical s p i l l s ,  and t r a i n i n g .  

i n spec t ing  

6.3.12.2 F i r e f i g h t i n g  Tra in ing  Operat ions.  T ra in ing  was conducted a t  t he  
F i r e f i g h t i n g  School, Bui lding 1713, and a t  t h e  c r a s h  f i r e  t r a i n i n g  a r e a  along 
Sherman F ie ld .  On the  west s i d e  of Building 1713 a r e  t h e  remains of a r a i s e d  
open tank  which was used i n  t h e  p a s t  f o r  s u r f a c e  f i r e  t r a i n i n g .  Gasol ine was 
used t o  s u s t a i n  f i r e s  on t h e  tank. Reportedly,  a s t r i ?  o f  land along 
Cheval ie r  F i e l d  was a l s o  used f o r  c r a s h  f i r e  t r a i n i n g  dur ing  t h e  war y e a r s  and 
up u n t i l  t he  1960s. The l o c a t i o n  of  t h i s  area could  no t  be  p inpoin ted ,  
however. Crash f i r e  t r a i n i n g  h a s  been conducted along t he  edge of Sherman 
F i e l d  s i n c e  the  l a t e  1950s. T ra in ing  was conducted once a week dur ing  the  
whole year .  
each f i r e .  Fuel was ob ta ined  from t h e  fuel d i v i s i o n  and u s u a l l y  c o n s i s t e d  of  
"contaminated" JP-5, JP-4, o r  a v i a t i o n  g a s o l i n e  mixed wi th  lube o i l .  Details 
o f  t h e  c r a s h  crew t r a i n i n g  area can  be found i n  Sec t ion  6.6.3. 

Five f i r e s  p e r  day were set ,  us ing  30 t o  50 g a l l o n s  of  f u e l  f o r  

6.3.12.3 F i r e  Ex t ingu i she r  Maintenance. Bui lding 51, formerly t h e  r a i l r o a d  
roundhouse, has  been used as a f i r e  e x t i n g u i s h e r  maintenance f a c i l i t y .  No 
waste hazardous materials were genera ted  from t h i s  ope ra t i on .  

. I  
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6.3.13 Disaster Preparednesr  (DP) OPWatiOnS. 
t o  prepare  f o r  disasters such as hu r r i canes ,  o r  nuc lea r ,  b i o l o g i c a l ,  o r  
chemical (NBC) warfare.  The DP o f f i c e  stored chemical K i t s  t o  be used i n  t he  
event  of a NBC a t t a c k  and w i l l  d e l i v e r  t h e  k i t s  t o  s h e l t e r s  i n  the  event  oi an  
attack. 

The purpose of  the  DP o f f i c e  i s  

No hazardous materials were repor t ed  t o  have heen used by t h i s  office. 

6.3.14 I n c i n e r a t o r s .  Record8 taken  from maps i n d i c a t e  t h a t  t h r e e  i n c i n e r a t o r s  
have been i n  use  a t  va r ious  times on base. The o l d e s t ,  b u i l t  around t h e  t u r n  
of t he  cen tu ry ,  was loca t ed  between bu i ld ings  74 and 75. Photographs snowed 
t h 8 t  t h e  i n c i n e r a t o r  w a 8  badly damaged i n  t h e  1917 hu r r i cane ,  bu t  was later  
r epa i r ed  and then  t o r n  down p r i o r  t o  1936. 
have been used f o r  docuocnt and t r a s h  burning. It i s  not  known where a sh  from 
o p e r a t i o n  of t h i s  i n c i n e r a t o r  was d isposed  o f .  

The i n c i n e r a t o r  is repor ted  t o  

Another i n c i n e r a t o r ,  Building 1948, l oca t ed  nea r  DPDO 8nd owned by NAS 
Pensacola was b u i l t  i n  1961. I t  was damaged dur ing  a s torm i n  1979 and has 
been s h u t  down f o r  r e p a i r s  since then. This  i n c i n e r a t o r  has  been used 
e x c l u s i v e l y  f o r  c l a s s i f i e d  document d i sposa l .  

The o l d  base h o s p i t a l ,  now abandoned, a lso had a n  i n c i n e r a t o r .  Animal and 
pa tho log ica l  wastes were burned here  p r i o r  t o  1965. 
moved t o  a new l o c a t i o n  o f f  base. I t  i s  not knovrrm where t h e  ash  from t h i s  
i n c i n e r a t o r  w a s  disposed o f .  

In 1965 t h i s  a c t i v i t y  was 

6.4 RADIOLOGICAL OPERATIONS 

6.4.1 Dia l  Pa in t ing .  A d i a l  p a i n t i n g  shop was loca t ed  i n  Building 709. 
According t o  i n s t a i l a t i o n  personnel  and records ,  a r a a i o a c t i v e  compound,, 
con ta in ing  radium was purchased as a l i q u i d  and mixed wi th  pa in t .  The mixture 
was then  used t o  p a i n t  d i a l  faces .  Dial p a i n t i n g  began p r i o r  t o  1940, 
employing two fu l l- t ime p a i n t e r s  by 1948. Records i n d i c a t e  t h a t  t h i s  
ope ra t ion  was d iscont inued  i n  1950. Reportedly,  d i a l  p a i n t i n g  was performed 
f o r  a t o t a l  of 10 t o  14 years .  A f t e r  1950, d i a l s  were pa in t ed  us ing  p a i n t  
whicn d i d  not c o n t a i n  radium. 

Dials r equ i r ing  r e p a i n t i n g  were soaked i n  benzene. Pa in t  was removed from the  
d i a l s  i n  a l i q u i d  sc rap ing  ba th  con ta in ing  e i t h e r  benzene o r  water. 
l i q u i d  k e p t  d u s t  from forming when o l d  p a i n t  was being scraped  o f f .  
and necessary  dry  sc rap ing  were performed under a v e n t i l a t i o n  hood. 

The 
Pa in t ing  

The s t a t i o n ' s  General  S a f e t y  Rules  s p e c i f i e d  t h a t  "at t h e  end of t he  working 
pe r iod ,  the  hands sha l l  be c a r e f u l l y  washed." Presumaoly, t h e  s i n k  i n  the  
d i a l  p a i n t i n g  shop was used f o r  u8shing hands. 

S o l i d  waste, inc lud ing  brushes ,  dried p a i n t ,  v i a l s ,  wiping papers ,  and 
d isc8rded  d ia l s ,  were p laced  i n  c o n t a i n e r s  and t empora r i l y  s t o r e d  i n  a shed 
nea r  Bui ld ing  709. Reportedly,  t h e  c o n t a i n e r s  were d isposed  of a t  sea. The 
q u a n t i t y  a i sposed  of was es t ima ted  a t  t h r e e  t o  f o u r  55- gallon drums p e r  year .  

According t o  t he  General Sa fe ty  Rules,  t he  " l i q u i d  s c r a p i n g  b a t h  must be 
emptied and t h e  pan thorougnly c leaned  wi th  wiping papers  d a i l y .  
of t h e  s c rap ing  ba th  should b e  emptied d i r e c t l y  i n t o  t h e  sewage system o r  

The l i q u i d  

6-32 



depos i t ed  i n  a ho l e  i n  t h e  ea r th ."  
sc rap ing  ba th  was d isposed  of down t h e  s i n k  d r a i n  i n  Bui ld ing  709; however, 
some employees interviewed be l i eved  t h a t  t he  benzene was disposed of  with t he  
s o l i d  waste. 

Reportedly,  water t h a t  was used as a 

6.4.2 Radium Removal Operat ions.  U n t i l  about 1965, d i a l  p a i n t e r s  s t r i p p e d  
p a i n t  from d i a l s  p r i o r  t o  r e p a i n t i n g .  From 1965 u n t i l  1975, o p e r a t i o n s  were 
performed i n  Building 709. I n  1975, t h e  o p e r a t i o n s  moved t o  Building 780. 

6.4.2.1 Host Recent P a i n t  S t r i p p i n g  Procedures ,  1965 t o  Presen t .  A i r c r a f t  
ins t ruments  were checked fo r  t h e  presence  of radium us ing  a model AN/PDR-27 
r a d i a c  set. A i r c r a f t  ins t ruments  con ta in ing  radium were removed from the  
a i r c r a f t  and taken  t o  Bui ld ing  780 f o r  disassembly. 

Dials were s t r i p p e d  of  p a i n t  u s i n g  t h i c k  p a i n t  s t r i p p e r .  
r equ i r ed  f u r t h e r  work; t h e s e  d i a l s  were soaked i n  l y e  and n i t r i c  a c i d  
s o l u t i o n s .  After exposure t o  t h e s e  chemicals ,  some d i a l s  were not  
s a lvageab le ;  t he se  were d isposed  of as s o l i d  waste. 
be decontaminated were a l s o  d i sposed  of as s o l i d  waste. 
instrument  cases were soaked i n  "Turco" acid s o l u t i o n  f o r  two t o  t h r e e  hours 
and then  c leaned  wi th  a wire brush. 

Usual ly ,  d i a l s  

Components t h a t  could no t  
Contaminated 

Reportedly,  about 5,000 t o  7,000 ins t ruments  pe r  y e a r  e n t e r e d  Building 780 f o r  
removal of radium pa in t .  During t h e  1960s through t h e  middle 19709, two 
persons were employed i n  p a i n t  removal ope ra t i ons .  From t h e  m i d d l e  1970s t o  
d a t e ,  one person  h a s  been a s s igned  t o  t h i s  opera t ion .  About one drum of s o l i d  
waste and two drums of l i q u i d  waste mixed w i t h  v e r m i c u l i t e  were generated each 
year. 

6.4.2.2 Waste Disposal .  Radioac t ive  waste from radium removal ope ra t i ons  was 
packed i n t o  55- gallon drums. During the  19609, t he  drums were temporar i ly  
s t o r e d  on t h e  a s p h a l t  pad between Building 225 and Bui ld ing  3215. During t h e  
19609, drums of r a d i o a c t i v e  waste from p a i n t  removal ope ra t i ons  were taken  t o  
a d i s p o s a l  s i t e  no t  l oca t ed  on t h e  NAS Pensacola  complex. 

3 1  

During the  1970s a fenced s t o r a g e  a r e a  ad j acen t  t o  Bui ld ing  780 was b u i l t  f o r  
waste s to rage .  Most r e c e n t l y ,  s i x  f u l l  drums of r a d i o a c t i v e  waste were s t o r e d  
i n  t h i s  fenced area. Two of t he  drums were i n  ques t i onab le  cond i t i on  due  t o  
co r ros ion .  HAVAIREWORKFAC Pensacola  was r e c e n t l y  engaged i n  c o n t r a c t  
n e g o t i a t i o n s  f o r  d i s p o s a l  o f  t he  waste a t  a l i c ensed  s i t e .  

6.4.2.3 S p i l l  I nc iden t .  About 1978, a s p i l l  of  radium removal ope ra t i ons  
waste occur red  i n  the  s t o r a g e  area ad j acen t  t o  Bui ld ing  780, according t o  
i n s t a l l a t i o n  personnel .  Drums had been s t o r e d  i n  t h e  area f o r  s e v e r a l  months 
and one drum corroded.  The drum broke open and about h a l f  t h e  con ten t s  
s p i l l e d  on to  t h e  concre te .  
The drums were shipped t o  a n  approved o f f - s i t e  r a d i o a c t i v e  waste d i s p o s a l  
s i te .  Details of t h e  s p i l l  c an  be  found i n  S e c t i o n  6 . 6 . 2 5 .  No o t h e r  s p i l l  
i n c i d e n t s  were r e c a l l e d  du r ing  in t e rv i ews  wi th  i n s t a l l a t i o n  personnel .  

6.4.2.4 Dismantling of  Bui ld ing  709. Bui lding 709 was d i smant led  i n  1976. 
P r i o r  t o  i t s  demol i t ion ,  Naval Energy and Environmental Support A c t i v i t y  
(NEESA) Rad io log ica l  A f f a i r s  Support O f f i c e  (RASO) pe r sonne l  surveyed t h e  d i a l  
p a i n t i n g  shop; a s s o c i a t e d  v e n t i l a t i o n  d u c t s  and d r a i n  p i p e s ;  ad j acen t  a r e a s ;  

The s p i l l  was c leaned  up promptly and redrummed. 
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and the  grounds surrounding the  b u i l d i n g  (Radio logica l  Af f a i r s  Support Off i c e ,  
1976). Drain p ipe  and p o r t i o n s  of t he  l inoleum f l o o r  cover ing ,  walls, and 
wood f l o o r i n g  wi th in  the  d i a l  p a i n t i n g  shop were found t o  be contaminated. 
Adjacent area, surrounding grounds, and v e n t i l a t i o n  d u c t s  were not 
contaminated. 
materials. Waste w 8 s  packaged and t r a n s f e r r e d  t o  NAVAIREWOBKFAC Pensacola for 
d i sposa l .  
a v a i l a b l e  a t  t he  time of  t he  NACIP IAS; however, IUS0 had recommended t h a t  t h e  
waste be shipped t o  a licensed d i s p o s a l  site. The contaminated d r a i n  p i p e  w a s  
e x c w a t e d  t o  a depth of  16 inches  dur ing  t h e  disamncling Operat ions.  
r e m i n i n g  underground p o r t i o n  was capped and abandoned. "The dose rate from 
t h e  p ipe  before  r e f i l l i n g  the ho le  wi th  conc re t e  was . l . 2  &/hr." 
(Radio logica l  A f f a i r s  Support Of&ice ,  1976). Normal background i s  about .02 
mR/hr. RASO had reconmended t h a t  t h e  contaminated p i p e  o u t f a l l  b e  located and 
checked f o r  contaminat ion,  bu t  t h e r e  was no evidence a v 8 i l a b l e  a t  t h e  time of 
t h e  IAS t h a t  t h i s  bad been done. Records found dur ing  t h e  U S  i nd i ca t ed  t h a t  
t he  sewer from Building 709 was connected t o  manhole K7.  

BAS0 personnel  SUpeNi8ed removal of  t h e  contaminated 

Records i n d i c a t i n g  t h e  f i n a l  d i s p o s t i o n  of t h e  waste were not 

The 

6.4.3 Defense Proper ty  Disposal  O f f i c e  (DPDO) Operat ions.  According t o  
personnel ,  DPDO never  disposed of  r a d i o a c t i v e  waste on t h e  NAS Pensacola 
i n s t a l l a t i o n .  

6.4.4 Naval Aerospace Regional Hedical  Laboratory (NAVAEROHEDRSCHLAB) 
Operations.  NAVAEROMEDRSCU rece ived  Nuclear Regulatory Commission (NRC) 
l i c e n s e  number 090697904 i n  1977. The fo l lowing  i s o t o p e s  were l i censed  for 
use by t h e  labora tory :  

- *  
Quant i ty  Used 

Each Year Years of Use How Used Is o t  ope 

Hydrogen-3 3 t o  5 m i l l i c u r i e s  Continuously Raaio imunoassay ,  
s i n c e  1977 some i n j e c t e d  

i n  animals  

Carbon-14 100 microcur ies  II Radioimmunoassay 

Iodine-125 5 t o  10 m i l l i c u r i e s  1977-1980 II 

Radioac t ive  waste was s t o r e d  in a n  underground s t o r a g e  room u n t i l  t he  waste 
decayed t o  a n  accep tab le  l eve l .  
s a n i t a r y  sewer system i n  accordance wi th  T i t l e  10, Code of Fede ra l  
Regulat ions.  
incinerated a t  the  NAS Pensacola v e t e r a a r y  c l i n i c  i n  accordance with t h e  NRC 
license . 

Liquid waste war d isposed  of  i n t o  the  

So l id  wastes such as test  tubes  and animal  carcasses were 

Reportedly,  t w o  non- licensable  r a d i o a c t i v e  sources  were s t o r e d  i n  Building 183 
s i n c e  1974. Building 183 i s  a small bu i ld ing  located d i r e c t l y  behind Bui ld ing  
3229. 
m i l l i c u r i e s  of e i t h e r  radium o r  a combination of radium and beryllium. 
sources  were used from about  1965 through 1974 i n  r e s e a r c h  f o r  spacec ra f t .  

One source  conta ined  15 m i l l i c u r i e s  of  radium, t h e  o t h e r  100 
The 
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These two sources  were the  on ly  i tems s t o r e d  i n  t h e  bu i ld ing .  
performed by a NAVAEROMEDRSCHLAB employee, t h e  r a d i a t i o n  l e v e l s  measured next 
t o  t h e  e x t e r i o r  o f  t he  s t o r a g e  b u i l d i n g  d i d  not  exceed background. 

I n  a survey 

6.4.5 
Pensacola c lo sed  i n  1976, and ope ra t i ons  moved t o  new f a c i l i t i e s  o f f  s t a t i o n .  

Aerospace and Regional Medical Center .  The medical c e n t e r  a t  NAS 

Reportedly,  t h e  o l d  medical c e n t e r  d i d  no t  u s e  r ad io i so topes .  

6.4.6 Other  Opera t ions  Using Radioact ive Materials. Departments of 
NAVAIREWORKFAC and NAS Pensacola  t h a t  u t i l i z e d  o r  s t o r e d  commodities 
con ta in ing  r a d i o a c t i v e  materials such a s  i c e  d e t e c t o r  probes , deple ted  u ran iua  
counterweights ,  h e l i c o p t e r  "BIN" i n d i c a t o r s ,  and e l e c t r o n  t u b e s  were con tac t ed  
du r ing  t h e  IAS on- si te  survey. There was no evidence t o  sugges t  t h a t  t he se  
o p e r a t i o n s  have r e s u l t e d  i n  environmental  contaminat ion.  

6.4.7 Sampling. S o i l  samples ware taken  du r ing  t h e  IAS on- si te  survey. 
Figure 6-4 i s  a map i l l u s t r a t i n g  where samples were taken. Table 6-13 l i s t s  
t h e  r a d i o a c t i v i t y  concen t r a t i ons  found i n  t h e  samples. None of  t he  samples 
showed unusual r a d i o a c t i v i t y  l e v e l s .  

6.5 MATERIAL STORAGE 

6.5.1 Hazardous :4a t e r i  a 1s. 

6.5.1.1. Naval A i r  Keworr F a c i l i t y  (NAVAIREWORKFAC) 

6.5.1.1.1 NAVAIREWORKFAC P l a t i n g  F a c i l i t y .  Hazardous m a t e r i a l s  have bqen 
s t o r e d  i n  Bui lding 604, on t he  2nd f l o o r ,  s i n c e  the  e a r l y  s even t i e s .  T y p e s  o f  
materials s t o r e d  a r e  l i s t e d  i n  Table  6-14. A 1 1  chemicals  des igna ted  for 
separate s t o r a g e  on the  Consol idated Hazardous Item L i s t  ( C H I L I  have been 
conso l ida t ed  i n t o  one segrega ted  s t o r a g e  a rea .  Reportedly,  t he  s to rage  a r e a  
was reorganized and c leaned  up i n  1981. Before t h a t  t i m e ,  s p i l l s  and leaks  
f r e q u e n t l y  occurred.  

I n  1979, d i s p o s a l  of cyanide wastes from the  p l a t i n g  shop t o  t h e  IWTP was 
d i s con t inued  because t h e  s y s t e m  was unable t o  cope w i t n  t h e  high cyanide 
concen t r a t i ons .  Cyanide wastes  genera ted  were then  s t J r ed  i n  Building 604 
u n t i l  the  cyanide pre t rea tment  system was begun i n  1 9 7 2 .  Since the  
c o n s t r u c t i o n  of t h e  new p l a t i n g  shop i n  1972, cyanide 4as tes  have been 
des t royed  by a l k a l i n e  c h l o r i n a t i o n  w i t h i n  Bui ld ing  60ir. Cyanide drums were 
o c c a s i o n a l l y  s p i l l e d  but  t hen  were c leaned  up innnediac2ly. During the  on- s i t e  
survey,  a f e w  drums of cyanide- containing m a t e r i a l s  were s t o r e d  i n  a locked 
cage. 

6.5.1.1.2 Building 3380. 
3380 s i n c e  1972. No s p i l l s  were r epo r t ed ,  and t h e  s t o r a g e  a r e a  was noted t o  
be w e l l  organized.  
yard which was used f o r  s t o r a g e  of drums con ta in ing  p a i n t  s t r ippers  and 
c l ean ing  compounds s i n c e  1972. S torage  u s u a l l y  c o n s i s t e d  of  s e v e r a l  hundred 
drum8 a t  a t i m e .  According t o  NAVAIREWORKF'AC personnel ,  m a t e r i a l s  have been 
l o s t  from open drums i n  t h i s  area by overf lowing wi th  r a i n  water .  P r i o r  t o  
1981, runof f  and s p i l l e d  materials r a n  i n t o  an  open d i t c h  pass ing  through t h e  
c e n t e r  of  t he  s t o r a g e  yard.  I n  1981, t h e  d i t c h  was covered wi th  a s p h a l t ,  and 
runof f  w a s  d i v e r t e d  t o  two sumps, w i th  d i scharge  c o n t r o l  v a l v e s ,  which were 

P a i n t s  and solvents  have been s t o r e d  i n  Bui lding 

Located a t  t h e  east s i d e  of t h e  b u i l d i n g  is  an a s p h a l t  
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TABLE 6- ~ 

NAS Pensacola Soil Samples 

Radioactivity Concentrations 

Samples Collected during . IAS On-Site Survey 

-~ ~ _ _ _ _ _ I _ .  - -- ---- _-I_-- __- _ _  
Radioactivity concentration 
Radioncicl ide, Picocuries per gram 

Sample 
Jumber 

0 5  

16 

20 

2 3  

~~ ~ 

Sample 
Description 

Bottom sand, sediment 
Seawall at southwest 
corner building 3 8 2 ,  
South of Power Plant 

Golf course pond 
sediment, near outfal 
from landfill 

Sediment from 
ditch by new 
Hazardous Waste 
Storage Facility 
(under construct ion) 

Sediiiieni I T O M  ~ O I I ~ J  

on Bayou Grarlde, 
due N of landfill 

Iran ium 
Naturally Occurring) 

0.2 

0.5 

L0.8 - 

. d  

Tho r i um 
(Naturally Occurring) 

rn L 0 . 8  

0.2 

0.1 

c 1.0 - 

-...- - . _..i 

2es ium-13 7 

. 
‘ * ’  

L 0.04 - 

0.08 

40 .04  - 

6 0 . 1  

-_ - 

Cobal t-60 

- 40.04 

- 4 0.04 

- 4 0.04 

4 0 . 1  
5 

~ 0 . 7  
L 

L O .  7 

40.7 - 

- 4 2  

Comiilent s : 
4 

Uranium and Thorium reported as naturally-occurring, with daughters such as Radiurn-226 and Actinium-228. 
Radioactivity concentrations are within normal background range. 

Cesium-137 is witliin norwdl range found w i t h  fa1 l o u r .  

Cobalt-60 (rnan-made) was noL detecied above l a b o r a i  o r y  detecior background. 

1 .  



TABLE 6-14 

M A  1 CODE D CYANIDES 

POTASS IUM CYANIDE 
CUPROUS CYANIDE 
SODIUM CYANIDE 
ENDOX 214 
BARIUM CYANIDE 
A L W N  
S I L V E B  CYANIDE 

AREA 2 CODE C DRY STORAGE 

POTASSIUM HYDROXIDE 
TUBCO ETCHANT T F E  -98 
S O D I I M  HYDROXIDE 

AREA 3 CODE B GENERAL SMRAGE (CAGE) 

NIPLEX NICKEL S T R I P P E R  
NICKEL SULFATE 
ALCOR 5 7 1  SEALER 
POTASSIUM SODIUM TARTRATE 

(ROCHELLE SALTS) 
SODIUM CARBONATE 
SODIlPi THIOCYANATE 
POTASSIUM CHROMATE 
POTASSIUM IODINE 
POTASSIUM CAKBONATE 
AHHDlIUM HYDROXIDE 
SODIUM NITRATE 
SODIUM CHLORIDE 
AMMONIUM THIOSULFATE 
RHWO ZOXL CAD. ADD. PRENT 
LIME 
PARCO LUBRITE SOLUTION 
PARKERIZE SOLUTION 
UNICHROME 80 SALTS 
SODIUM DICHROMATE 
NICKEL CHLORIDE 
COPPER SULFATE 
SULFAHIC ACID 
PLASTIC COATING COMPOUND (THEBHOCOTE) 
LEAD FLUOBORATE 
T I N  PLUOBRATE 
CADIUn BRIGHTENER 
CADHIUM OXIDE 

( C o n t i n u e d )  
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AREA # CODE B GENERAL STORAGE (CAGE) 

SODIUM THIOSULFATE 
SODIUM STANNATE 
IRON CHLORIDE ( F E R R I C )  SOLUTION 
MERCURY CHLORIDE 
NICKEL CARBONATE 
CUPRIC CARBONATE 
CUPRIC SULFATE 
AMXONIUn BIFLUORIDE 
SULFAMIX WETTING AGENT 
SULFONIC N-95 
CALCIUM SULFATE 
MAGNESIUM CARBONATE 
SODIUM CHROMATE 
SODIUM N I T R I T E  
AMMONIUM THIOCYANATE 
SULFAnIC ACID 
SODIUM ACETATE 
SODIUM DICHROMATE 
ACETIC A C I D  
OXALIC ACID 
AMMONIUM CHLORIDE 
CALCIUM FLUORIDE 
NICKEL CHLORIDE 
BORIC ACID 
SULFURIC INHIBITOR 
HYDROCHLORIC INHIBITOR 
AMMONIUM SULFIDE 
FERROUS SULFATE 
Z I N C  CHLORIDE 
BARIUM CARBONATE 
STANNOUS SULFATE 
ANTIMONY OXIUE 
UREA 
AMMONIUM C I T U T E  
NICKEL ACETATE 



TABLE 6-14 (CONTINUED) 

e 

e 

AREA 10 CODE P SEPARATE STORAGE 

SMUTGO #4 
HYDROGEN PEROXIDE 
ENDOX 114 
ACTANE 821 
ENSTRIP NP-1 
ENSTBIP NP-2 
SMUTGO -2 
TURCO ALCLEAN 
SODIUM STANNATE 
ELECTROCLEANER 

AREA 9 CODE B GENERAL STORAGE 

FUMETROL 101 
ALODINE 1200 
AMMONIUM NITRATE 
UNICHROME -65 
EXTHOX -980 
EBONOL -C 
CHROMIC ACID 
ECONO CHROME -40 

AREA 12 CODE G FLAMMABLES 
AREA 5 CODE A FLAMMABLES 

HYDRAULIC FLUID, PRESERVATIVE 
IRRIDITE -15 

AREA 6 CODE M ACIDS 

FLUOBORIC ACID 
PHOSPHORIC ACID 
HYDROFLUORIC ACID 
HYDROCHLORIC ACID 
NITRIC ACID 
SULFURIC ACID 
CORROSION REMOD COMP. 

AREA 7 CODE N, U, V, W, COMPRESSED GAS 

NITROGEN GAS, CYLINDERS 

ARAEA 8 CODE G FLAMMABLES 

TRICHLOROETHANE, DRUMS 
LUBE OIL, VVL-800 GENERAL 

THICHLORETHANE-AERO 
SPRAYLAT MASKANT 
ORGANOCERAM MASKANT 
SOLVENT, CLEANING COMPOUND 
TRICHLOROETHANE, GAL. CANS 
UNICHROME RACKCOAT 
STOPOFF LACQUER 
LACQUER REDUCER 
ETHYL ALCOHOL 

SELECTRON CHEMICALS 

NICKEL NEUTRAL 
LHE CADMIUM 
NICKEL SPECIAL 
ACTIVATOR !b l  
ACTIVATOR #2 
ACTIVATOR #3 
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i n s t r l l e d  on e i t h e r  s i d e  o f  the  south  end of the  d i t ch .  All runoff f r a  
C h e v d i e r  F i e l d  a l s o  runs through t h i s  d i t c h  a f t e r  passing through an 
oi l-water  sepa ra to r  loc8tcd on the  nor th  side of t he  s to rage  yard. 

6.5.1.1.3 Building 225, Plan t  Services  Building. A yard located behind 
Building 225 w a s  used f o r  s to rage  of  a i r c r a f t  and a i r c r a f t  pa r t s .  
hazardous materials were stored a t  t h i s  locat ion.  

No 

6.5.1.1.4 Building 107, Rubber and Plast ic  P a r t s  Manufacturing Repair. It 
was repor ted  t h a t  metallic mercury was s t o r e d  i n  the  nor th  end of the  
building.  No evidence of d i sposa l  vas discovered i n  t h i s  area. 

6.5.1.2 Publaic Works Center. 

6.5.1.2.1 Storage Area a t  Landf i l l .  From 1979 t o  1981, approximately 100 
55-gallon drums of i n d u s t r i a l  waste were accumulated i n  storage on wooden 
pallets i n  a 20 by 50 foot area near the  southeas t  corner  3f the  l a n d f i l l .  
The waste was repor ted  t o  con ta in  p a i n t  s t r i p p i n g  waster. 
were taken t o  a hazardous waste d i s p o s d  l a n d f i l l  i n  SumC&r, Alabama. 
the  area was s t a i n e d  black, i n d i c a t i n g  t h a t  leakage may have occurred. 

I n  1981 the  drums 
S o i l  i n  

6.5.1.2.2 Building 71. Building 71 has been used as a n  in te r im hazardous 
waste s to rage  f a c i l i t y  s i n c e  19b0. 
e i g h t y  55-gallon drums, but  occas ional ly  t h e  number reached severa l  hundred. 
The drums contained wastes from NAVAIREWORKFAC p a i n t  s t r i p p i n g  operat ions.  
The bui ld ing has f l o o r  d r a i n s  which flow t o  the  IWTP i n  the  event  of s p i l l a g e .  

Storage usual ly  cons i s t ed  of approximately 

6.5.1.2.3 Transformer Storage. Pr ior  t o  1976, approximately 200 t ransformers 
were s t o r e d  i n  a fenced, a spha l t  yard behind Building 1554. These 
t ransformers were i n  all types  of condi t ion ,  ranging from usable and i n t a c t  t o  
non-working and leaking,  inc luding those  await ing d i s p o s a l  by DPDO. 
Tran8former f l u i d s  remained i n  the  transformers while they were s tored  a t  t h i s  
yard. I n  1976, t hese  transformers were t e s t e d  f o r  PCB content .  Those 
conta in ing PCB were then moved t o  Building 47, the  o ld  power p l a n t ,  f o r  
s torage .  
yard during the NACIP on- site  survey. 
discovered i n  t h e  residue. For deta i ls  of t h i s  f ind ing ,  see Sect ion  6.6.17. 

A sample of o i l y  r e s idue  w a s  taken from the  pavement i n  the  s to rage  
A high l e v e l  of PCB content  w a s  

6.5.1.2.4 Building 47. PCB-contaminated transformers and mate r i a l s  were 
s t o r e d  i n  Building 47 from 1976 t o  1981. The t r a n s f o m z r s  were s to red  i n  two 
separa te  areas f o r  s p i l l  p ro tec t ion ,  but no s p i l l s  were reported. I n  1981, a 
hazardous waste d i sposa l  company removed the  waste from Building 47 for  
d i sposa l  e i t h e r  a t  t h e i r  E m e l l e ,  A l a b m ,  l a n d f i l l  o r  3 y  i n c i n e r a t i o n  a t  sea. 

6.5.1.2.5 Building 29. I n  p a s t  years ,  Building 29 was used as a hazardous 
material s to rage  area. 
has s ince  been t o r n  down. 

The bui ld ing was located a t  map coordinates  H-18 b u t  

6.5.1.2.6 Building 3561. Hazardous materials f o r  pub l i c  works were most 
r ecen t ly  s t o r e d  i n  Building 3561. Table  6-15 l i s ts  chemicals most r ecen t ly  i n  
s torage.  
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TABLE 6-15 
Hazardous Material Storage in Building 3561 

I 
Sodium Metaphosphate 
Clobber Sulfuric Acid 
Hydrochloric Acid 
Oil Chevor 32 & SAQ 50 
Floor Covering Adhesive 
Scale Dissolver Hydrochloric Acid 
Calclean Contains Sodium Melastiticate 
Caustic Soda 
Sodium Fluoride 
Aluminum Sulfate 
Acetic Acid Glacial 
Acid Hydrofluoro Silici H / 2  SF 6 
Seal Kote Combustible 
Floor Stripper Contains Methanol and Methylene Chloride 
Acid Hydrofluora Silicic HI2 

1 Pallet 

2 Pallets 
1 Pallet 
1 Pallet 
1 Pallet 
1 Pallet 
2 Pallets 
1 Pallet 
1 Pallet 
1 Pallet 
1 Pallet 
1 Pallet 
1 Pallet 
10 Pallets 

1 

*Does not include paint storage. 

. 

c , 
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6.5.1.3 NAS Supply Department 

6.5.1.3.1 Building 684. Building 684 has been t h e  designated hazardous 
material s to rage  bui ld ing f o r  the  Supply Branch s i n c e  1942. 
include pa in t s ,  ac ids ,  p a i n t  removers, c l eapcrs ,  hydraul ic  o i l ,  motor o i l ,  
greases ,  g lues ,  and some r ad ioac t ive  material. 
occurred throughout the  bu i ld ing ' s  h i s to ry ,  but  no major s p i l l s  have ye t  been 
reported.  

6.5.1.3.2 Building 226. Approximately f i v e  t o  s i x  hundred 55-gallon drums 
conta in ing hazardous materials were s to red  on the  a spha l t  lo t  beside Building 
226. 
i n s t a l l a t i o n  personnel.  

Mater ia ls  s to red  

Small s p i l l s  and leaks have 

Details of the  s p i l l s  and leaks  can be  found i n  Sect ion  6.6.26. 

S p i l l s  and leaks i n  t h i s  s to rage  area were common, according t o  

Located on a separa te  area of  the  a s p h a l t ,  around t h e  co rne r  of Building 226, 
was 8 s to rage  area f o r  empty compressed gas  cyl inders .  
hundred cy l inders  which had contained ch lo r ine  gas,  ammonia, acetylene,  
oxygen, and o the r  gases. 

There were severa l  

6.5.1.3.3 Building 78% Compressed gas c y l i n d e r s  have been s to red  i n  
Building 78lA s i n c e  the  1950s. There have been s e v e r a l  leaks reported from 
ch lo r ine  gas cy l inders  over the  years. 
w a s  called i n  t o  dispose of  the  leaking cyl inders .  
d i sposa l  in the  p a s t  w a s  u sua l ly  t o  drop the  cy l inder  and release the  con ten t s  
i n t o  the  water tank located beside the  F i r e f i g h t i n g  School, Building 1713. 

I n  such inc iden t s  t h e  f i r e  department 
The usua l  method of 

6.5.1.3.4 Building 740. The l o t  behind Building 740 and j u s t  nor th  of 
Building 781 was repor tedly  used f o r  s to rage  of  m a t e r i a l s  await ing d isposal  up 
u n t i l  t h e  1960s when s to rage  was moved t o  Building 226. * 

6.5.1.4 Defense Property Disposal Of f i ce  (DPDO). 

6.5.1.4.1 Building 684. 
s to rage  of hazardous materials. 
t h a t  area. Unt i l  December of  1981, 3,600 pounds of 20% DDT s o l u t i o n  were 
s t o r e d  i n  55-gallon drums next t o  the  DPDO cage await ing d isposal .  
had been damaged i n  shipment and then reconta iner ized  i n  1976 t o  avoid 
leakage. 
k i n e r a t e d  a t  sea. 

DPDO used a small caged a r e a  i n  Building 684 f o r  
Table 6-16 l i s t s  types of ma te r i a l s  s t o r e d  i n  

The drums 

The DDT s o l u t i o n s  were c o l l e c t e d  by a d i sposa l  con t rac to r  and 

6.5.2 Fuel and Waste O i l  Storage. 

6.5.2.1 Fuel Storage. 
summarized i n  Table 6-17. 

Location and o t h e r  d a t a  on f u e l  s to rage  tanks are 

6i5.2.1.1 F u e l  Farm. 
of the  f u e l  farm. According t o  personnel ,  however, the  wells are not used. 
There has never been any repor td  f u e l  loss from the  farm tanks. The tanks 
were cleaned by a con t rac to r  i n  1981. The sludge was pumped i n t o  drums and 
disposed of a t  a s i t e  not located  on t he  NAS complex. 

S ix  monitoring w e l l s  are located  around the  perimeter 

6.5.2.1.2 Aviat ion Gas (AVGAS) Tanks. From about 1951 u n t i l  1967, the  AVGAS 
tanks o f f  Radford Boulevard, s t r u c t u r e s  numbered 638, 640, 641, 642, 643, 644, 
356, and 357, were cleaned once a year. I n s t a l l a t i o n  personnel reported t h a t  

. oooC130 6-4 1 



. Extinguisher, Fire 
Dup I ixer 
Battery, Storage 

TABLE 6-16 

Hazardous Material Storage at DPDO 

I I i 
t MATERIAL I QUANTITY t 

1 
41 
42 
3 drums 
1 
1 cn 
2 cn 
6 gallons 

770 l b s .  
56 Bt 

11 Bt 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 drums 

1 drum 
2 drums 
10 kits 
2 drums 

48 pints 
2 gallons 

13 cn 
53 gallons 
84 gallons 
32 quarts 
20 

I 12 kits 
I 

I 
I 

' I  
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we 
COORDIXATES 

YEARS IN ] 
US E I SIZE WCATXOW ! * 

I 
TYPE 1 NOS. 

I 

TABLE 6-17 

F w l / O i l  Storage Tanks at NAS Pensacola 

I 
I 
I 

112.000 GAL/EA K-2 1 

K-20 

K-2 1 

K-26 

D-5 

0-5 

F-23 

H-8 

H-8 

J-20 
J-2 1 

J-25 

J-2s 

r-23 

J-22 

K-12 

1941-presenc 

1940-presenc 
i 
I356 
I357 

i i  
1 1  

IAbove Ground I 2 IAVGAS 1927-presenc 
I ILEX Pier 
IAbove Ground 
I 

1926-1969 
1969-1972 
1972-1976 
197Lpresent 

i 
11884 l?ueL Farm I I 

Ihlov Ground I 4 IJP-4 I1885 
I1887 
I1888 

i i i  

I I I  
I I I  
1 
I 

I I  I 
I Ivacer Concam- I 

!Fuel farm I 1 Ifnaced Fuel I 

1955-presenc 

i i  
I I 

i 
1681 

I D M  I 
I682 
I 
I 

1943-present 

193Cs-pterenc 

lzklov Ground 

Izkhind PU 
IAbove Ground 

lahind PU 
I Bmlou Ground 

IAlonq 3. Side 
lo€ Redford 

I 

I 

I 

iDiese1 Fuel . i i 
I 
I 
I 10.000 GAL/ EA 
I 
I 
I 

3 I 
I 

I 
I 
I AVGAS 
I 
I 
I 

I 
I ~ u b e  Oil 
I Storaqe 

lGaso 

O i l  

I 

1940-1960 

19 la-? rcsenc 

iship Fuel i 
I I 

I 
!Fuel Oil I 

IScorage Tank 1682 

lOiL Scoraqe I1782 
1 Tank Y3 
1 Tank 11942 
I I 

i 
127.000 BL 
I 
1 
)28,200 GAL/% 
I 
I 
181.396 CALIEA 
I 

j Under Ground 
1 
I 
!Above C r o w d  

1943-9 resent 

1953-orasenc 

1951-prerenc 
I I 
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s ludge  was removed from each  tank  and bur ied  i n  an  area between t h e  tank and 
t h e  surrounding conc re t e  berm. Eventua l ly ,  s ludge  was bu r i ed  around the  
e n t i r e  c i rcumference of t h e  tank. The d e t a i l s  of  t h i s  d i s p o s a l  p r a c t i c e  can 

. b e  found i n  S e c t i o n  6.6.21. 

6.5.2.2 Fue l  S p i l l s .  

6.5.2.2.1 Cheval ie r  F i e ld .  Fue l  branch personnel  i n spec t ed  t h e  p i p e l i n e s  
every  t h r e e  months t o  monitor  f o r  leakage. 
d i t c h  b e s i d e  Cheval ie r  F i e l d  i n  1965, a leak  was d iscovered  i n  a p i p e l i n e  
c a r r y i n g  Navy S p e c i a l  Fue l  Oil (NSFO). 
groundwater table ,  and contamined s o i l  was removed. 
and 1970, ano the r  leak was d iscovered  i n  t h e  same area i n  a p i p e l i n e  c a r r y i n g  
Diesel Fue l  Marine (DFM). Reportedly,  a l a y e r  of f u e l  i s  p re sen t  on t h e  water  
t a b l e  s u r f a c e ,  and s o i l  i n  t h e  area appears  contaminated wi th  o i l .  Details of 
t h e s e  s p i l l s  c an  be found i n  S e c t i o n  6.6.23. 

A f t e r  n o t i c i n g  dead g r a s s  a long a 

Th i s  f u e l  was pumped from the  
Some t i m e  between 1968 

6.5.2.2.2 Ber th ing  P i e r  P i p e l i n e  Leak. I n  1981, a c o n t r a c t o r  d r i v i n g  p i l i n g s  
a t  t h e  be r th ing  p i e r ,  s t r u c t u r e  number 303, d i scovered  o i l  i n  t he  ground. 
Apparent ly ,  p i p e s  t h a t  had o r i g i n a l l y  c a r r i e d  f u e l  o u t  t o  t h e  pier  had been 
blanked o f f  y e a r s  ago. 
t h e  f u e l  had leaked ou t  of  t h e  p i p e s  over  t h e  years .  
D iv i s ion  conta ined  t h e  s p i l l  and r e p o r t e d l y  c leaned  up t h e  f u e l .  Details 
r e l a t e d  t o  t h i s  s p i l l  can  b e  found i n  S e c t i o n  6.6.20. 

E i t h e r  t h e  p i p e l i n e s  had broken dur ing  c o n s t r u c t i o n  o r  
The Po r t  Se rv i ce s  

6.5.2.2.3 JP-5 S p i l l .  I n  1976, according t o  f i r e  department personnel ,  f u e l  
was s p i l l e d  over  a n  a r e a  " the  s i z e  of  t h r e e  c i t y  blocks" nea r  Bui lding 45. 
The f u e l  s p i l l  was c leaned  up and sa lvaged ,  and r e s u l t e d  i n  minimal d i s p o s a l .  
Very l i t t l e  f u e l ,  i f  any, e n t e r e d  t h e  bay. @ 5 

6.5.2.2.4 F u e l  Farm P i p e l i n e  Leak. Fue l  farm personnel  r epo r t ed  t h a t  i n  
1958, when o p e r a t i o n s  a t  the f u e l  farm began, a l eak  developed i n  a s e c t i o n  of 
p , ipe l ine  lead ing  from t h e  tanks  and running through a nearby swamp. The l eak  
covered t h e  swamp w i t h  a l a y e r  of  f u e l .  Trees i n  t h e  immediate area were 
k i l l e d .  A f t e r  t h e  s p i l l ,  t h e  underground p i p e l i n e  was rep laced  with an 
i n s u l a t e d ,  above-ground p i p e l i n e .  
found i n  Seq t ion  6.6.19. 

Details related t o  t h i s  o i l  s p i l l  can be  

6.5.2.2.5 Harbor S p i l l s .  Por t  S e r v i c e s  D iv i s ion  i s  r epons ib l e  f o r  
containment and c leanup  o f  any f u e l  o r  o i l  s p i l l s  i n  t h e  harbor.  
most s p i l l s  c o n s i s t e d  of q u a n t i t i e s  i n  t h e  range of  50-400 ga l lons .  

Reportedly,  

I n  March 1979, d i e s e l  f u e l ,  marine (DFM) was s p i l l e d  w h i l e  r e f u e l i n g  t h e  
USS LEXINGTON. Por t  Se rv i ce s  Department r epo r t ed  t h a t  approximately 2,600 
g a l l o n s  of f u e l  were recovered and 2,600 g a l l o n s  remained in t h e  water. 

6.5.2.3 Waste O i l  Tanks. 
by c o n t r a c t o r ,  d i s p o s a l  through t h e  IWTP, and d i s p o s a l  t o  t h e  c r a s h  crew f i r e  
t r a i n i n g  a c t i v i t y .  Table 6-18 l i s t s  c a p a c i t i e s  and l o c a t i o n s  o f  a l l  waste o i l  
c o l l e c t i o n  tanks.  F igure  6-5 shows t h e  l o c a t i o n s  of  a l l  c o l l e c t i o n  tanks. I t  
i s  no t  known how long t h e  tanks  have been used, bu t  some were r e p o r t e d l y  

Methods f o r  d i s p o s a l  of waste  o i l  inc luded  removal 
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TABLE 6-18- 
Waste O i l  Collection Tanks a t  NAS P e n s a c o l a  

- 

l -  a. Naval A i r  S r a c i o n ,  P e n s a c o l a  
I 

Locat  i o n  

Bldg. '632(w) 
Bldg. 1854 
Bldg. 3260 
Bldg. 1853(E) 
Bldg. 1853 
Bldg. 146 
P i e r  302 

Scorage  c o n t a i n e r  
C a p a c i t y  i n  G a l l o n s  

500 
500 
500 
500 
165 
165 
N J A  

b. Navy P u b l i c  Yorks C e n t e r ,  P e n s a c o l a  

Locat ion 

Bldg. 782 
Bldg. 1771 
Sldg. 3297 

Number and Type C o n t a i n e r  

S t o r a g e  C o n t a i n e r  
C a p a c i t y  i n  G a l l o n s  Number and Type C o n t a i n e r  

I 
i Location 

1 each  bowser (above g round)  
1 each bowser  (above g round)  
1 e a c h  bowser (below ground)  
1 each  conk (below ground)  
3 each drrrms (above ground) 
3 e a c h  drums (above g round)  
Tugboat b i l g e s  and e n g i n e  o i l  

500 
2 20 

2500 

c. Naval A i r  Rework F a c i l i t y ,  Pensaco la  i 
Bldg. 225(NEj 
Bldg. 604(NE) 
Bldg. 607(NE) 
Bldg. 631(W) 
Bldg. 631(N) 
3169. 649(N) 
Bldg. 2691(E) 

Bldg. 3221(E) 
Bldg. 3221(!3) 
31dq. 3460(E) 
Bldg. 3460(W) 
Bldg. 3460(YE) 
Bldg. 3556(E) 

Bldq. 3220(S) 

1 each  t a n k  (above ground]  
4 each  drums (above g r o t h d )  
1 each t ank  (below ground)  

S t o r a g e  C o n t a i n e r  
C a p a c i t y  i n  G a l l o n s  Number and Type C o n t a i n e r  

220 
1500 

220 
500 

2000 
500 

55  
500 
500 
500 
220 
220 
220 
275 

4 e a c h  drums (above g round)  
1 each cank (below ground)  
4 each  drums (above g round)  
1 each  rank (above g round)  
1 each t ank  (below ground)  
1 each  t ank  (below ground)  
1 each  drum (above ground)  
1 e a c h  t ank  (below ground)  
1 each  t a n k  (below ground)  
1 each  t a n k  (below ground)  
4 each  drums (above g round)  
4 each  drums (above g round)  
4 e a c h  drums (above g round)  
5 each  drums (above g round)  

I I 

I 
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i n s t a l l e d  p r i o r  t o  1946. Approximately 85,000-100,000 gallons p e r  year  of 
waste oil is c o l l e c t e d  from the tanks by a contrac tor .  Some of t h e  o i l  i s  
contaminated with hydraulic  f l u i d s ,  acids, and pa in t  s t r i p p e r s ,  according t o  0 i n s t a l l a t i o n  personnel. The c o n t r a c t o r  reprocesses the  o i l  f o r  recycling. - 

6.6 DISPOSAL OPERATIONS. This  s e c t i o n  includes a detai led d e s c r i p t i o n  of each 
s i t e  s e l e c t e d  f o r  i n v e s t i g a t i o n  dur ing the  LAS. 
s e c t i o n  came from a c t i v i t y  records, interviews w i t h  a c t i v i t y  personnel,  and 
physica l  inspect ion  of sites. 

6.6.1 Sani tary  L a n d f i l l  ( S i t e  1). In the  e a r l y  19508, a new s t a t i o n  d i sposa l  
s i te  vas s t a r t e d  a t  NAS Pensacola. 
of For t  Redoubt, j u s t  w e s t  of Hole 15 of the  gol f  course. An a rea  
approximately 2,000 f e e t  nor th  of t h i s  d i sposa l  s i t e  was used f o r  open 
disposing of rubbish and rubble from demoli t ion,  cons t ruc t ion ,  and grounds 
maintenance. The s t a t i o n  d i s p o s a l  s i t e  w a s  moved approximately 3,000 f e e t  . 

nor th ,  some time around 1960, t o  a p o s i t i o n  adjacent  t o  t h e  rubble d i sposa l  
site . The rubble d i sposa l  s i te  was used throughout t h i s  t i m e .  In t h e  l a t e  
1960. the  s t a t i o n  d i sposa l  s i te  w a s  moved south t o  the  a r e a  comnonly known a t  
NAS Pensacola a s  the  l a n d f i l l .  The l a n d f i l l  w a s  o f f i c i a l l y  c losed on 
1 October 1976. Figure 6-6 giver, the  loca t ions  of t h e s e  d i sposa l  si tes,  
which, when combined, comprise S i t e  1. The f i r s t  t w o  s t a t i o n  d i sposa l  s i t e s  
mentioned above were used f o r  burning re fuse  and o t h e r  materials. Pain t  
wastes, so lven t s ,  waste o i l s ,  and o t h e r  flamanble materials were burned and 
the  r e s u l t i n g  ashes were l a n d f i l l e d .  I n  t h e  1970s, with t h e  advent of 
c i t i z e n ' s  concern over p o l l u t i o n ,  much l e s s  burning of flammable wastes was 
done in an area t h a t  was p a r t  of the  1960s s e c t i o n  of the  d i sposa l  s i te.  

The l a n d f i l l  accepted waste from s e v e r a l  out ly ing f i e l d s  (OLFS) includirtg 
Corry, Saufley,  E l l i s o n ,  Baron, and Whiting F i e l d s ,  i n  a d d i t i o n  t o  wastes 
generated by NAS Pensacola. A par t ia l  l i s t i n g  of wastes disposed of a t  S i t e  1 
is found i n  T a b l e  6-19. It should be noted t h a t  the re  is no i n d i c a t i o n  t h a t  
any rad io log ica l  material was disposed of i n  S i t e  1. 

A l l  information i n  t h i s  

This d i sposa l  s i t e  was located nor theas t  

In 1974, an abandoned d r a i n  f i e l d  began discharging leachate  from t h e  l a n d f i l l  
i n t o  a pond on t h e  gol f  course. 
plugged, causing the  groundwater table  t o  rise and even tua l ly  r e su l t ed  i n  the  
c los ing  of the  l a n d f i l l .  A t  approximately t h i s  t i m e ,  s eve ra l  groundwater 
i n v e s t i g a t i o n  w e l l s  were i n s t a l l e d  and samples were taken from the  w e l l s .  
Crawford, 1Y75, on the  r e s u l t s  of t h e  groundwater i n v e s t i g a t i o n ,  reported 
e levated  l e v e l s  of groundwater contaminants i n  wells ntar  the  l a n d f i l l .  Also 
reported w a s  a groundwater flow i n  the  d i r e c t i o n  of Bayou Grande. I t  was 
concluded t h a t  there  was some contamination of the  upper por t ion  of t h e  
sand-and-gravel a q u i f e r  underlying NAS Pensacola. 

The d r a i n f i e l d  o u t l e t  was temporarily 

During the  on- site  survey, the  NACIP team obtained samples  of leachate  from 
S i t e  1. Sediment samples from the  leachate  po in t  of e n t r y  i n t o  Bayou Grande 
were a l s o  taken. The samples were analyzed for s e v e r a l  of the  contaminants 
bel ieved t o  B e  i n  t he  l a n d f i l l .  The r e s u l t s  of chemical a n a l y s i s  a r e  shown i n  
Table  6-20. 
Figure 6-6. 

The approximate loca t ions  of the  sampling po in t s  are shown i n  

0 6.6.2 Waterfront Sediments ( S i t e  2).  P r i o r  t o  connecting t o  the  i n d u s t r i a l  
waste c o l l e c t i o n  and treatment system aDout 1973, i n d u s t r i a l  wastes from 
NAVAXEEWOEIKFAC Pensacola opera t ions  were discharged unt rea ted  i n t o  Pensacola 

6-4 7 



I .  

I 

FIGURE 6-6 Historical landfill use. Several discrete areas of the 
landfill were used at different times. 
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TABLE 6-19 

Partial List of Items 

Disposed of In Sanitary Landfill 

170,000 Ibs. 

5,200 gals. 

hproximate 1 

Contaminated with 
paint strippers 

I 
Burned at North 
end of .site 

Date I Item 

9?3 

I967 

9508-1976 

950s- 1976 

1962-1976 

9509-1962 I 
Asbestos From Building Demolition 

Wood Soaked With Plating Solutions 

Ketone soaked rags 

PCB and Transformer Oil Soaked Rags 

Paint Chips 

Chrome, Nickel, 
Lead, Cadmium, 
Tin and Other In- . 

organic Chemicals 

Paint Sludge From Water Wall 
Paint Booth 
Paint Sludge 

1970-1976 

19509-1976 

1950s-1976 

19508-1976 

D r y  Air Filter Pads from Paint 
~g50s-1976 1 Booths 

960-1964 b Compressed Gas Cylinders 

19509- 1976 

Pesticide Rinseate 

Garbage 

Wastes From OLFs Corry, Ellison, 
Saufley, Baron, and Whiting ' 

Containers From Paints, Pesticides, 
Oils, Strippers, Plating Chemicals, 
Solvents, Thinners, etc. 

Mercury 

6,500 f t 3  
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Table 6-20 

R e s u l t s  of Chemical Analys i s  
of 

Water and Sediment Samples a t  t h e  S a n i t a r y  L a n d f i l l  

SAMPLE 
NO. 

12 

13 

18 

2 3  

DATE OF 
SAMPLING 

28 J a n  82 

2 8  J a n  82 

28 J a n  82 

28 J a n  82 

TYPE OF 
SAMPLE 

Water 

Water 

Sediment 

Sediment 

DESCHIPSION OF 
SAMPLING LOCATION C A D M I U M  CHROMIUM MERCURY NICKEL LEAD 

Leachate,  eas t  s i d e  0 0 0.2* - - 
of l a n d f i l l  

- - Leachate,  upstream, 0.7 0 N 
of  12 by 10, east 
s i d e  of  l a n d f i l l  

A t  b r idge  between 0.14 2 .5  0 .014 0.70 2 6  
Golf Course Pond and 
Bayou Grande 

2 . 3  19 0 . 2  4 .0 51 Pond n e a r  Bayou 
Grande North of  
S a n i t a r y  L a n d f i l l  



Bay. 
pa in t  s t r i p p e r s ,  pa in t  chips ,  ketone8, t r i ch lo toe thy lene ,  metal p l a t i n g  
chemicals (pr imar i ly ,  chromium, cadmium, lead,  and n icke l '  , mercury, and 
r e l a t i v e l y  small amounts of  cyanides. In a d d i t i o n  t o  the : chemicals, any 
chemical disposed of i n t o  a d r a i n  discharged i n t o  Pensac0. i  Bay. 
chemicals used a t  NAVAIILEWOEKFAC Pens8cola is shown i n  Toole 6-2. Table 6-21 
is  a p a r t i a l  l is t  of chemicals repor tedly  discharged i n t o  Pensacola Bay. 

Notable wastes discharged i n t o  the  bay included waste th inners ,  p a i n t s ,  

A l ist  of 

Many of the  chemicals discharged t o  the  bay were biodegradable o r  would have 
been f lushed out  t o  the  Gulf of Mexico from norm81 t i d a l  f luc tua t ions .  Some 
chemicals,  i n  p a r t i c u l a r  inorganic coopounds conta in ing lnetals such as 
chromium, lead,  mercury, and cadmium, may have been deposi ted  i n  the  sediments 
of the  . bay. 

It is important t o  point  out  h e r e  t h a t  comnercial sources  of water p o l l u t i o n  
are located  i n  the Pensacola Bay watershed. These i n d u 8 t r i a l  p l a n t s  were not 
surveyed by the  NACIP team; b u t ,  it is  probable tha t  these p l a n t s  discharged 
wastes s i m i l a r  t o  the Navy's i n t o  t h e  bay. Any waste discharged i n t o  t h e  bay ,  
by p r i v a t e  indust ry  o r  the  Navy, p o t e n t i a l l y  could be deposi ted i n  the  
sediments anywhere i n  Pensacola Bay. 

Pensacola Bay is owned by the  S t a t e  of  Florida.  However, the  i n t e r t i d a l  zone 
of Pensacola Bay, the por t ion  of  land above the  high-water l i n e  t h a t  ad jo ins  
NAS Pensacola, i s  owned by NAS Pensacola. The i n t e r t i d a l  zone i s  of s p e c i a l  
i n t e r e s t  due t o  t h e  presence of s h e l l f i s h  beds along the  shore l ine .  
sediments a r e  contaminated with a tox ic  metal such as chromium o r  mercury, 
then these  metals can b e  taken up by the  s h e l l f i s h ,  concentrated,  and s t o r e d  
i n  t h e i r  t issues causing a p o t e n t i a l  t h r e a t  t o  human heal th .  

During t h e  on- si te  survey, the  NACIP team sampled the  sediments of Pensacola 
Bay adjoin ing the  base. 
contaminants discharged by the  Navy i n t o  Pensacola Bay. 
chemical a n a l y s i s  a r e  shown i n  Table 6-22. 
po in t s  are shown i n  Figure 6-7. 
contaminant i n  a sediment. To g e t  an idea  of r e l a t i v e  t o x i c i t y  of t h e  
materials analyzed f o r ,  the EP t o x i c i t y  l i m i t  i s  shown. 
involves t h e  leaching of a contaminant from a s o l i d  sample and the l i m i t  shown 
i s  the  l e v e l  above which a material i s  considered hazardous. The r e s u l t s  of 
sample ana lys i s  shown i n  T a b l e  6-22 is t h e  t o t a l  amount of contaminant i n  t h e  
sample, not t he  amount t h a t  is leachable from the  sample.  I f  the EP t o x i c i t y  
test  would have been performed on t hese  samples, the  r z s u l t s  obtained would 
have been less than or equal  t o  the  r e r u l t s  shown. 

I f  t h e  

3 

The samples were analyzed f o r  s e v e r a l  of the  known 
The r e s u l t s  of the  

The loca t ion  of t h e  sampling 
No s tandard  e x i s t s  t o  de f ine  s a f e  l e v e l s  of a 

The EP t o x i c i t y  t e s t  

During the  on- site  survey, s h e l l f i s h  samples were not c o l l e c t e d  f o r  a n a l y s i s  
of t i s s u e  f o r  metals concentrat ions.  The concentra t ions  of the  contaminants 
in  the  s h e l l f i s h  may be higher than th8 t  of the  surrounding sediments due t o  
bioaccumulation. The p o t e n t i a l  f o r  human h e a l t h  e f f e c t s  from e a t i n g  
contaminated s h e l l f i s h  from NAS Pensacola i n t e r t i d a l  waters e x i s t s .  

6.6.3 Crash C r e w  Training Area ( S i t e  3 ) .  From the  la te  1950s u n t i l  the  
present ,  t h i s  s i te  w a s  used f o r  t r an ing  f i r e f i g h t e r s  t o  put  out  f i r e s  
involving a i r c r a f t .  Fuel was burned i n  open, unlined p i t s  t o  simulate an 
a i r c r a f t  c rash  f i r e  s i t u a t i o n .  A i r c r a f t  f u e l  contaminated with water was 
c o l l e c t e d  and del ivered  t o  the  s i te  f o r  use i n  the  t r a in ing .  The a i r c r a f t  

0000135 
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TABLE 6-21 

- 

P a r t i a l  L i s t .  of C h e m i c a l s  
D i s c h a r g e d  i n t o  P e n s a c o l a  Bay 

'l'ot.al Amount 
Approx ima te  IJaLe Chemical  I) i sc h a  rge d Connient. s 

1962- 1973 Waste A l o d i n e  

1939-1973 Waste P a i n t  T h i n n e r s  
and  Waste P a i n t  

35,000 g a l l o n s  c o n t a i n s  a t o t a l  
130 kg. of chrome.  

340,000 gal  l o n s  

1939-1973 Waste  P a i n t  S t r i p p e r s  6,100,000 ga l  1 oris 

1939-1973 Waste  Ketone  from P a i n t  S t r i p p i n g  4,600,000 g a l l o n s  

1939-1973 Waste  TCE from Pa in t  S t r i p p i n g  1,100,000 ga l  l o n s  

1939-1 973 C o n c e n t r a t e d  P l a t . i n g  Wastes 7 1,000,000 c h r o m e ,  n i c k e l ,  
g a l  1.011s lead, cadmium, tin, 

a n d  o c h e r  i n o r g a n i c  
c h e m i c a l s .  



Sample 
Number 

CY 
0 2  

-> 
F" 
w 03 a¶ 

04 

05 

QI 19 
I 
VI w 

TABLE 6-22 

RESULTS OF CHEMICAL ANALYSIS OF SEDIMENT SAMPLES OF PENSACOLA BAY AND BAYOU CRANDE 

Sample mg/kg Dry Weight 
Date of Desc r ip t i on  of Assoc ia ted  wi th  
Sampling Sampling Locat ion S i t e  Number Cadinium Chromium Mercury Nickel Lead 

28  J a n  82 East Side of Seaplane Ramp 2 
between bldgs.  73 and 73 

18 J a n  82 West S ide  of Seaplane Ramp 2 
between bldgs.  72 and 73 

28 J a n  8 2  East S ide  o t  Traini i ig  P i e r  2 
Bui ld ing  3238 

28 J a n  62 Adjacent t o  seawall by 2 
Power P l a n t  Discharge 

28 J a n  2& Swampy area of Bayou Grande 11 
about  100 y d s  no r th  of br idge  
(Bui ld ing  1875) 

0.37 3.1 0.0060 

ND 8 0.022 

0.13 1.1 0.010 

0.12 0.69 0.031 

140 e900 2.0 

1.4 11 

- - 

- - 

0.06 5.0 

27 650 

EY T o x i c i t y  L i m i t s  

ND: None de t ec t ed .  

, '  a 

1.0 5.0 0.2 No 5 .0  
L i m i t  

1 e 
I 
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Locations of Sediment Sampling Points 
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f u e l  was burned i n  30 t o  50-gallon batches. 
usiog as much as 250 ga l lons  of f u e l  p e r  day. 
have Been burned o f f ,  but i t  can b e  assumed t h a t  some of t h e  f u e l  soaked i n t o  
the  s o i l  under t he  unlined p i t s .  
week was disposed of  here. 
of For res t  Sherman F i e l d  a t  coordinates  L-8 through M-8 on the  genera l  
developmnt map. 
2,600 fee t .  The materials disposed of here  included J P 4 ,  JP-5, AVGAS, and 
lube o i l .  

About f i v e  f i r e s  pe r  day were set 
The major p a r t  of the  f u e l  must 

It is es t imated  t h a t  8bout 200 ga l lons  p e r  
This s i te  is located near  the  southwestern por t ion  

The dimensions of the  s i te  are approximately 1,300 f e e t  by 

Various mixtures of the  above materials were burned i n  the  p i t s .  
c rash  f i r e  t r a i n i n g  area i s  covered wi th  a l a y e r  o f  blackened sand. 
are s t i l l  in u s e  and o t h e r s  are abandoned. 
r e l a t i o n s h i p  of t h e  p i t s  t o  each o t h e r  and t o  Sherman Field.  The f i r e  p i t s  
contained a i r c r a f t  fuse lage  s e c t i o n s  and steel cockpi t  s imulators .  Some o r  
the  p i t s  contained s tanding water w i t h  o i l  s l i c k s ,  i n d i c a t i n g  t h a t  not a l l  t h e  
f u e l  w a s  burned. 
o i l .  

The e n t i r e  
Some p i t s  

Figure 6-8 d e p i c t s  the  

The s tanding water on some p i t s  w a s  covered with a f i l m  of 

6.6.4 Army Rubble Disposal S i t e  ( S i t e  4 ) .  About 1951, t h e  o ld  Army barracks  
i n  For t  Barrancas were t o r n  down. The rubb l e  from t h i s  demoli t ion was 
disposed of near  what is  now Building 3260 a t  For res t  Sherman F i e l d .  
r u b b l e  included timber, p i p e s ,  mattresses, and o t h e r  demoli t ion wastes. No 
burning w a s  conducted a t  t h i s  s i te ,  and from a l l  r e p o r t s ,  no hazardous 
materials were disposed of here. The s i te  i s  located  a t  coordinates  L-10 of 
t he  NAS Yensacola General Development Hap. 
measuring about 150 f e e t  by 900 f e e t .  
boundaries of S i t e  4. 

6.6.5 Borrow P i t  ( S i t e  5 ) .  About 1976, t h i s  s i t e  was c lea red  and s o i l  was 
removed f o r  cover material f o r  the  a c t i v i t y ' s  s a n i t a r y  l a n d f i l l .  The s i t e ,  
located t o  the  east of Building 3221, is c u r r e n t l y  c l ea red  with l i t t l e  o r  no 
vege ta t ion  growing on it .  No reports of hazardous waste d i sposa l  were made 
during the  survey. 
t h a t  no hazardous materials were disposed of a t  the  si te.  The  s i t e  i s  
b a s i c a l l y  r ec tangu la r  shaped, m a s u r i n g  about 650 by 800 f e e t .  
shows the  approximate boundaries of S i t e  5 .  

The 

The s i t e  is rec tangu la r  shaped, 
Figure 6-9 shows t h e  approximate 

3 

Visual inspec t ion  of the  s i t e  by the  NACIP team confirmed 

Figure 6-10 

6 .6 .6  For t  Redoubt Rubble Disposal S i t e  ( S i t e  6 ) .  From about 1973 t o  
presen t ,  t h i s  s i t e  has been used f o r  a rubble d i sposa l .  The s i t e ,  adjacent  t o  
S i t e  5 ,  has repor tedly  received rubble and demoli t ion v a s t e s  from the removal 
of s e v e r a l  bui ld ings  on base. During the  v i s u a l  inspeccion of the  s i t e  by the  
NACIP team, concre te ,  wood, metal, and a few p l a s t i c  i : e w  were observed a t  
the  si te.  
site. 
f e e t .  Figure 6-10 shows the approximate boundaries of S i t e  6 .  

No evidence of hazardous waste d i sposa l  w a s  found r e l a t i n g  t o  t h i s  
The s i t e  is b a s i c a l l y  rec tangular  shaped, measuring about 450 by 1,650 

6.6.7  F i r e f i g h t i n g  School ( S i t e  7 ) .  
Building 1713 s i n c e  1940. The IAS team determined t h a t  the re  i s  no evidence 
tha t  hazardous materials were disposed of here. 

F i r e f i g h t e r  t r a i n i n g  has been located  i n  

6.6.8 R i f l e  Range Disposal S i t e  ( S i t e  8) .  
d i sposa l  s i te  e x i s t s  at  the  loca t ion  of the  present  Publ ic  Works Building, 

It w a s  repor ted  t h a t  an abandoned 

Building 3561. According t o  i n s t a l l a t i o n  personnel ,  t h e  d i sposa l  s i te  was 
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FIGURE 6-8 Locations of the  crash crew tra in ing  area f i r e  p i t s .  
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SCALE IN FEET 

FIGURE 6-9 Approximate boundaries of t h e  Army rubble disposal  s i te ,  
S i t e  4 .  
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FIGURE 6-10 APPROXIMATE BOUNDARIES OF THE BORROW PIT  (SITE 5) AND THE 
FORT REDOUBT RUBBLE DISPOSAL SITE (SITE 6) 
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operated from about 19S5 t o  1965. 
received s o l i d  wastes, p r imar i ly  paper. 
been placed i n  a t rench about 12 f e e t  wide by 7 f e e t  deep by about 50 f e e t  
long and burned overnight.  
maps of the 1950s and 1960s show t h a t  a r i f l e  range w a s  located there p r i o r  t o  
the  cons t ruc t ion  of Building 3561. 

It w a s  reported t h a t  the  d i sposa l  s i te  
The dry  garbage wag reported t o  have 

A e r i d  photos taken i n  1951, 1958, and 1965 and 

Aerial photos of January 1951 do show some sort of excavation being performed 
a t  the  nor thern  end of the  r i f l e  range (where Building 3561 is  located) ;  b u t  
no i n d i c a t i o n s  of dry  garbage d ispoaal  are present .  Aerial photos of January 
1958 and January 1965 show the  excavated area t o  b e  overgrown with 
vegetat ion.  These photos c o n t r a d i c t  the  r epor t  of dry  garbage being disposed 
of  a t  t h i s  s i t e  from 1955 t o  1965. 

I n s t a l l a t i o n  personnel repor ted  t h a t  no garbage o r  res idue  were encountered 
during the  cons t ruc t ion  of Building 3561. 
ind ica t ing  any contamination of the  s i t e  s ince  t h e  cons t ruc t ion  of Building 
3561. 
excavated a rea  noted i n  the  January 1951 photos. 
s i te  by the  NACIP team d id  not  r evea l  any environmental contamination o r  any 
i n d i c a t i o n  of t h e  s i t e  being previous ly  used f o r  d isposal .  Even though i t  was 
reported t o  the  NACIP team t h a t  the  s i t e  was used f o r  d i sposa l ,  the  a e r i a l  
photographs, maps, and inspect ion  of  the  s i t e  i n d i c a t e  t h a t  no e n v i r o x k n t a l  
contamination e x i s t s  a t  the  si te.  

Also, no r e p o r t s  were found 

Building 3561 and i ts parking lo ts  c u r r e n t l y  cover the  major i ty  of the  
Visual  inspect ion  of t!ie 

6.6.9 Navy Yard Disposa l  S i t e  ( S i t e  9) .  From the  e a r l y  1900s u n t i l  the  e a r l y  
1930r, a d i sposa l  s i t e  was located  j u s t  northwest of t h e  o ld  yard w a l l .  
d i sposa l  s i t e  i s  shown on severa l  o ld  maps and w a s  known as the  Navy Yard Dump 
or the  Warrington Vi l lage  Dump. 
H23-24 of the  NAS Pensacola General Development Map. I n  the  l a t e  19608, w h i l e  
t renching f o r  the  IWTP system, p a r t  of t h i s  d i sposa l  s i t e  was unearthed. 
Unearthed items included steel vehic le  p a r t s ,  ' broken g l a s s ,  scrap  metal, and 
d e b r i s .  The bot tom of t h i s  s e c t i o n  of the  d i sposa l  s i t e  was below the  water 
table. 
g ives  tire probable boundaries of t he  d i sposa l  s i te.  
accuracy of the  maps used as references ,  Figure 6-11 represen t s  t h e  
approximate loca t ion  and boundaries of the  d i sposa l  s i t e .  

This 

The s i te  is located a t  coordinates  123-24, 

No unusual odor was associated with the  d i sposa l  s i te.  Figure 6-11 
Due t o  the  age and 

6.6.10 Commodore's Pond ( S i t e  10). A t  t h e  same time S i t e  9 was unearthed, 
l i v e  oak t imbers  were dug up a t  the  s i t e  of Conrmodore's Pond, located a t  
coordinates  H-23 of NAS Pensacola General Development Xap. I n  the  late 1800s 
the  shaped oak t imbers were placed i n  the  pond t o  preserve  the  wood. 
was no i n d i c a t i o n  t h a t  o the r  material had been disposed of there.  
were removed i n  the  la te  1960s and rebur ied  on Magazine Point .  

There 
The timbers 

6.6.11 North Chevalier  F i e l d  Disposal S i t e  ( S i t e  11). Located a t  the  end of a 
branch of Bayou Grande, t h i s  d i sposa l  s i te  w a s  used from the  e a r l y  1930s t o  
the  mid-1940s f o r  burning refuse.  Wastes from a i r c r a f t  engine overhauls ,  
o t h e r  waste o i l s ,  lumber, and o t h e r  burnables were disposed of  a t  t h i s  s i te .  
Approximately 24 cubic yards p e r  day of such i t e m s  were disposed of there.  
unknown number of 55-gallon drums were a l s o  found a t  t h i s  s i t e  during i t s  
operat ion.  
s l i c k 8  were noted i n  the  Bayou branch during heavy ra ins .  
sunk i n t o  t h i s  o ld  d i sposa l  si te.  The well showed t h a t  the re  was s t i l l  o i l  

An 

From the  time of the  s i te 's  opera t ion  u n t i l  the e a r l y  1950s, o i l  
I n  1981, a w e l l  w a s  
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FIGURE 6-11 APPROXIMATE LOCATION OF THE OLD NAVY YARD DISPOSAL SITE. (SITE 9) 
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contamination a t  t h i s  s i te.  During the  IAS, team members sampled sediment a t  
the  end of a branch of Bayou Grande chat  adjo ins  t h i s  r i te.  
analyzed f o r  metals. 
levels of cadmium, chromium, mercury, and lead t h a t  exceed the  EP t o x i c i t y  
l e v e l s  by 10 t o  1,000 times. 
equal led  or exceeded the  EP t o x i c i t y  l i m i t .  These h i g h ' l e v e l s  of contaminants 
cannot be a t t r i b u t e d  s o l e l y  t o  NAS Pensacola's pas t  d ischarges ,  but could b e  a 
r e s u l t  of non-Navy discharges  i n t o  Pensacola Bay. 
high l e v e l  of heavy metals contamination. 
tires were s t o r e d  at the si te.  Figure 6-12 g ives  the  probable ex ten t  of S i t e  
11. 

The sample was 
Sample 19 shows The r e s u l t s  are given i n  Table 6-22. 

Also, a l l  samples t e s t e d  for lead e i t h e r  

These r e s u l t s  ind ica te  a 
Most r ecen t ly ,  two p i l e s  of o ld  

6.6.12'Scrap Bins (S i te  12). 
was s e n t  t o  t h e  Scrap Bins r a t h e r  than t o  the  S i t e  11 d i sposa l  s i te .  These  

From t h e  e a r l y  1930s t o  the  mid-l940s, garbage 

b ins  were located i n  "Pig Sty  H i l l "  a t  Building 455. Approximately, 16 cubic 
yards p e r  day of w e t  garbage was s t o r e d  here await ing d i sposa l  as l ives tock  
feed. The s i t e  is  located a t  coordinates  E-34 of t he  NAS Pensacola General 
Development Map. No evidence of hazardous material d i s p o s a l  w a s  discovered 
here . 
6.6.13 Magazine Point  Rubble Disposal S i t e  ( S i t e  13). Since about 1965, the  
water f ront  of N S  Pensacola rrom the  dredge d i sposa l  area t o  Magazine Point  
has been used a s  a rubble d i sposa l  area. Visual inspec t ion  of the  s i t e  
revealed t h a t  i t  w a s  a well-run rubble d i sposa l  s i te ;  only br ick ,  concre te ,  
wood, scrap  metal,  and o the r  i n e r t  bui ld ing wastes have been disposed of 
there. No environmental contamination e x i s t s  from rubble d i sposa l  a t  t h i s  
site. 

6.6.14 Dredge Spoi l  F i l l  ( S i t e  14). 
1977 by deposi t ion  of s p o i l s  from dredging opera t ions  i n  Pensacola Bay. 

This s i t e  was creaced between 1975'and 
~~ 

During the  on- site  survey, t h i s  s i t e  was thought by t h e  IAS team t o  be  Navy 
property. Fur ther  inves t iga t ion ,  however, revealed t h a t  i t  w a s  not on Navy 
land. Th i s  s i t e  is dicussed f u r t h e r  i n  Sect ion  5.6, Adjacent Land Use. 

6.6.15 P e s t i c i d e  Rinseate Disposal Area ( S i t e  15). T h i s  s i t e  was used between 
1963 and 1979 f o r  d i sposa l  of p e s t i c i d e  r insea tes .  The s i t e  is  located i n  an 
a r e a  between bui ld ings  2640 and 2692 i n  the  gol f  course maintenance area .  
Figure 6-13 i l l u s t r a t e s  the  l o c a t i o n  of the  d i sposa l  arza. The a r e a  i s  
located a t  coordinate  D-19 on the  genera l  development map. 
of a t  t h i s  s i t e  consis ted  of organic phosphate, ch lo r ina ted  hydrocarbons, 
Carbaryl ,  and carbamates. 

Mater ia ls  disposed 

These materials were disposed as r i n s e a t e s ,  not as concentrated pes t i c ides .  
This s i te  was used t o  dispose of r i n s e  water from cleaning spraying 
equipment. 
of r i n s e a t e s  disposed of here a r e  not known by i n s t a l l a t i o n  personnel. 

The r i n s e a t e s  were poured d i r e c t l y  i n t o  the  so i l .  The q u a n t i t i e s  

6.6.16 Brush Disposal S i t e  ( S i t e  16). Since the  lace 19608, t h i s  s i t e  has 
been used f o r  t h e  d i sposa l  of brush and tree limbs ( see  Figure 6-14). 
photographs i n d i c a t e  t h a t ,  p r i o r  t o  about 1951, a por t ion  of the  brush 
a i ~ p 0 8 a l  area may have been used f o r  garbage burning and r e s u l t a n t  ash 
d isposal .  The area w a s  used by the  Army during t h a t  time period. There is no 
evidence of any chemical usage by the  Army a t  t h a t  base, and photographs 
i n d i c a t e  t h a t  a l l  the  waste was burned. 
revealed t h a t  only brush, tree limbs, and s e v e r a l  p ieces  of metal were present  
a t  the  si te.  

Aer ia l  

Visual inspec t ion  of t h e  s i t e  

No evidence of d i sposa l  of hazardous waste was present .  

6-61 

0 -- 

e 

0 



C 

FIGURE 6-12 APPROXIMATE LOCATION OF OLD NORTH CHEVALIER FIELD DISPOSAL SITE 
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6.6.17 Transformer Storage Yard ( S i t e  17).  
s to rage  area f o r  200-300 transformers. 

Unt i l  1976, t h i s  s i t e  was an open 
The s i t e  is located  nor th  of Building 

1554 a t  coordinates  1-18 of the  NAS Pensacola General Developmat Map. 
s to rage  area, on the  east side of a fenced yard,  covered an area approximately 
50 x 200 fee t .  Figure 6-15 i l l u s t r a t e s  t h e  loca t ion  of the  s to rage  yard. The 
area i s  paved with a spha l t ;  ad jacent  s e c t i o n s  of the  yard are c u r r e n t l y  used 
f o r  g rave l  and sand storage.  No d e l i b e r a t e  d i sposa l  occurred a t  t h i s  s i t e ;  
however, many of the  transformers s t o r e d  here had leaked. As a r e s u l t  both 
PCB and non-PCB transformer o i l s  contaminated the s i te  i n  unknown q u a n t i t i e s ,  
A black o i l y  s ludge w a s  noted on t h e  paved su r face  o f  the  yard. 
of these  res idues  was taken and an8lyzed t o  determine i f  PCB compounds were 
present .  
types and o the r  ch lo r ina ted  hydrocarbons were found i n  the  sample. 
resu l t s  i n d i c a t e  a high degree o f  contamination a t  t h i s  s to rage  yard. 
area ou t s ide  the fence l i n e  next  t o  the  o l d  transformer s to rage  area i s  
unpaved. 
from the si te.  T h i s  runoff could have caused migra t ion  of  some components of 
the  transformer o i l ,  but probably not  PCB because PCB migrates very l i t t l a  i n  
water. PCBs form complexes with soil .  If they have migrated t o  the  edge of 
the  pavement, they probably have not migrated fu r the r .  

The 

A grab sample 

Seventy thousand p a r t s  p e r  m i l l i o n  of PCB 1260 a8 w e l l  as o t h e r  PCB 
These 

The 

These unpaved areas might have been contaminated by su r face  runoff 

6.6.18 PCB S p i l l  a t  Substa t ion  A ( S i t e  18). 
transformer f l u i d  w a s  s p i l l e d  a t  Substa t ion  A i n  1966 or  1967. 
s u b s t a t i o n  and adjoin ing a r e a s  a r e  paved with concre te  o r  asphal t .  
a r e a  (about 10 by 20 f e e t )  adjacent  t o  t h e  e a s t  s i d e  of the  transformer pad i s  
not paved, b u t  is covered with gravel ,  The g rave l  has an  o i l y  appearance. A 
sample of t h e  o i l y  s o i l  w a s  taken by the  NACIP team and analyzed a t  the  NEESA 
lab f o r  PCB. Four p a r t s  p e r  m i l l i o n  of PCB was de tec ted  i n  the  sample. T h i s  
concentra t ion  i s  c l a s s i f i e d  non-hazardous according t o  the  Toxic Substances 
Control  A c t .  Figure 6-16 shows the  loca t ion  of the  s u b s t a t i o n  and where the  
sample was obtained. 

About 50 ga l lons  of PCB 
This 

A small 

6.6.19 Fuel  Farm P ipe l ine  Leak ( S i t e  19). In 1958, a leak occurred i n  the  
p ipe l ine  from the f u e l  farm tanks t o  the  tank t ruck loading f a c i l i t y  a t  
For res t  Sherman Fie ld .  The s p i l l  w a s  located a t  coordinates  N-7 on the  
General Development Map. The type of f u e l  s p i l l e d  was JP-4. The amount of 
f u e l  s p i l l e d  was not measured, but the  IAS team es t imated  the  dimensions of 
the  a r e a  conta in ing dead t r e e s  t o  be 200 f e e t  x 40 f e e t .  Fuel Branch 
personnel estimated t h a t  s p i l l e d  f u e l  on the  ground w a s  two inches deep. 
Using these  estimates, the  IAS team ca lcu la ted  t h a t  the  f u e l  reaching the  
su r face  from the  p i p e l i n e  leak w a s  approximately 360,000 gal lons .  
amount s p i l l e d  is, i n  the  judgement of  the  IAS team, probably much more than 
the  ca lcu la ted  f igure .  

The a c t u a l  

4.6.20 Berthing P i e r  P ipe l ine  Leak ( S i t e  2 0 ) .  In 1981, an excavation crew 
discovered t h a t  the  s o i l  under the  pavement i n  the  a r e a  of  the  Berthing P i e r  
w a s  s8 tu ra ted  with o i l .  The Berthing P i e r ,  s t r u c t u r e  number 303, is located 
a t  coordinates  K-26 on t he  General Development Map. 
repor ted  t h a t  t h e  o i l  was probably leaked from an o l d  p i p e l i n e  under t h e  
ber th ing p i e r .  However, they could not estimate the  amount leaked, o r  how 
long the  leaking had continued. Four monitoring w e l l s  are located  on the  
Berthing P i e r  and on the  quay w a l l ,  s t r u c t u r e  number 303A. IAS team members 
checked the  w e l l s  and found t h a t  the  wells contained water, not o i l .  

S t a t i o n  personnel 

S t a t i o n  
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FIGURE 6-15 Transformer Storage Yard. Transformers were stored 
here when not in use, or when awaiting disposal. 
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FIGURE 6-16 Transformer O i l  Spill Site at Substation A. 
About 50 gallons of oil containing PCB's was 
spilled in 1966 or 1967. 
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personnel  r epo r t ed  t h a t  o i l  s l i c k s  have been commonplace nea r  t he  Berthing 
P i e r .  
c l eaned  up by t h e  P o r t  Se rv i ce s  Div is ion .  

An oil s l i c k  on Pensacola  Bay caused by t h e  excava t ion  i n  1981 w a s  

6.6.21 Sludge Disposa l  a t  Fue l  Tank Area ( S i t e  21). 
n ine  f u e l  t anks  were used f o r  s t o r a g e  of a v i a t i o n  g a s o l i n e  and j e t  f u e l .  Each 
y e a r ,  t h e  s ludge  i n  t h e s e  t anks  was c leaned  ou t  and d isposed  of i n  t h e  space 
between the  tank  and the w a l l  surrounding each tank.  Th i s  was done over t h e  
y e a r s ,  c r e a t i n g  a doughnut-shaped d i s p o s a l  s i t e  around each  f u e l  tank having 
an area of approximately 1650 square  f e e t  and an  o u t s i d e  d iameter  of 
aproximately 50 f e e t .  The s ludge  removed from t h e s e  t anks  is  suspec ted  t o  
conta in '  h igh  levels of  l e ad  o r  t e t r a e t h y l  l ead  p r e c e i p i t a t e d  from the  f u e l .  
The q u a n t i t y  removed from each tank i s  e s t ima ted  t o  have been a s  much as 2 
cubic  ya rds  p e r  tank  pe r  year,  which equa l s  approximately 360 cubic  yards  of 
s l udge  bu r i ed  over  t h e  20-year per iod .  
F igu re  6-17. 

Between 1940 and 1960, 

Locat ions of t h e  tanks  a r e  shown on 

6.6.22 Refue l e r  Repair  Shop Fuel  Disposa l  S i t e  ( S i t e  22) .  From 1958 t o  1977, 
t h i s  s i t e  w a s  used by the  T r a n s p o r t a t i o n  Department Re fue l e r  Repair  Shop f o r  
d i s p o s a l  of f u e l  remaining i n  r e f u e l e r  t r u c k s  be fo re  r e p a i r  ope ra t i ons  began. 
Th i s  d i s p o s a l  s i t e  was l o c a t e d  about  100 yards  n o r t h  of  Bui ld ing  1771 a t  
coo rd ina t e s  H- 18 on the  NAS Pensacola  General  Development Map. The s i t e  
occupies  approximately 900 squa re  f e e t .  Materials d isposed  of a t  t h i s  s i t e  
inc luded  a v i a t i o n  g a s o l i n e  and j e t  f u e l .  
rece ived  about  1,000 g a l l o n s  of f u e l  p e r  y e a r  over  a 19-year per iod .  
Assuming, as a worst  case, t h a t  t h e  f u e l  was a l l  high- octane a v i a t i o n  
g a s o l i n e ,  which c o n t a i n s  as much as 4.86 grams of  t e t r a e t h y l  l e ad  p e r  g a l l o n ,  
i t  can  b e  c a l c u l a t e d  t h a t  a s  much a s  203 pounds of pure t e t r a e t h y l  l ead  was 
depos i t ed  he re  over  t he  19-year per iod .  F igure  6-18 d e p i c t s  t h e  l o c a t i o n  of 
t h e  s i te .  

It w a s  e s t ima ted  t h a t  t h i s  s i t e  

6.6.23 Cheval ie r  F i e l d  P i p e l i n e  Leaks ( S i t e  23) .  I n  1965, a f u e l  o i l  p i p e l i n e  
leak  was d iscovered  nea r  Cheva l i e r  F i e l d  when i t  was no t i ced  t h a t  g r a s s  above 
t h e  l eak  was k i l l e d  by t h e  o i l  coming t o  t he  su r f ace .  The l o c a t i o n  o f  t h i s  
l e ak  was a t  coo rd ina t e s  H- 23 on t h e  NAS Pensacola  General  Development Map. 
F igure  6-19 i l l u s t r a t e s  t h e  l o c a t i o n  of  t h e  s p i l l .  The material disposed of  
by leakage a t  t h i s  s i t e  was Navy S p e c i a l  Fue l  O i l ,  i n  unknown q u a n t i t i e s .  
Some t i m e  between 1968 and 1970, another  leak was d iscovered  i n  t he  same 
area. The l eak ing  subs tance  t h i s  t i m e ,  however, was Diese l  Fue l  Marine 
( D F M ) .  The q u a n t i t i e s  of  DFM leaked a t  t h i s  s i t e  are anknown. 

6.6.24 DDT Mixing Area ( S i t e  24). Thi s  s i t e  w a s  used ta mix DDT i n s e c t i c i d e ,  
and was s u b j e c t  t o  s p i l l a g e  of  t h e  mixed s o l u t i o n  and concen t r a t e s .  Disposa l  
a t  t h i s  s i t e  w a s  no t  i n t e n t i o n a l ,  b u t  w a s  t h e  resul t  of s p i l l a g e .  The s i t e  is 
l o c a t e d  approximately 100 f e e t  n o r t h  of  t h e  n o r t h e a s t  co rne r  of Bui ld ing  3561, 
a t  coo rd ina t e s  G- 1 8  on t h e  General  Development Dap. 
t h e  l o c a t i o n  o f  t h i s  d i s p o s a l  s i t e .  The IAS team es t ima ted  t h a t  t h e  s i t e  was 
used f o r  a 10-year p e r i o d ,  ending i n  t h e  e a r l y  1960s. The q u a n t i t y  of  s p i l l e d  
DDT w a s  estimated t o  b e  about  20 g a l l o n s  of  20% DDT s o l u t i o n  depos i t ed  over  
t h e  10-year per iod .  Th i s  r e s u l t e d  i n  a t o t a l  o f  about  3.3 pounds of  DDT 
d i sposed  of  a t  t h i s  s i t e  dur ing  t h a t  t i m e .  

F igure  6-20 i l lu s t r a t e s  
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FIGURE 6-17 LOCATIONS OF NINE AVIATION GASOLINE STORAGE TANKS. SLUDGE WAS 
REMDVED FROM TEE TANKS AND DISPOSED OF AROUND THE PERIMETER OF 
EACH TANK SITE. THE SLUDGE MAY CONTAIN LZAD CONTAMINATION. THE 
FIVE TANKS NORTH OF RADFORD BOULEVARD ARE NO WNGER STANDING. 
THESE NINE TANK SITES ARE CONSIDERED COLLECTIVELY AS SITE 21. 
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FUEL DISPOSAL SITE 
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I .  

FIGURE 6-18 REFUELER REPAIR SHOP mTEL DISPOSAL SITE (SITE 21) .  RESIDUAL 
AVIATION GASOLINE WAS DISPOSED OF HERE. 
CONTAINS A LEAD COMPOUND. 

TXE AVIATION GASOLINE 

I .  

6-70 



&'"'~ 
~- -- -

--

HEUPAD 

.. :.,~. -' -\-

.--I 
I . L.. ___ ~ ..... 

.. -.:.; '. 

3460 

CHEVALIER FIELD ,,
HELICOPTER 

TEST 

1-
FACILITY 

CONCRETe APRON I--~---" 

FIGURE 6-19 LOCATION OF CHEVALIER FIELD FUEL SPILL. (SITE 23) 

0000145 

6-71 

.. '" . 



Q DOT MlXlNG AREA LEGEND 
[ j  BUI LOlNG OR STRUCTURE - - ROAD, WALK OR PAVED AREA 
= = = UNPAVED ROADS 

y--.l( FENCE 
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6.2.25 Radium S p i l l  S i t e  ( S i t e  25). 
waste containing radium occurred a t  t h i s  s i t e  i n  1978. 
removal opera t ions ,  was s t o r e d  i n  a drum a t  t h i s  s i te ,  await ing disposal .  
drum corroded and broke open, and approximately ha l f  the  contents  of the  drum 
s p i l l e d  on the  concre te  f l o o r  of the  s to rage  a r e a  located  near  Building 780, 
the Radium Decontamination Building, a t  coordinates  F-23 on the genera l  
deve l o p w n t  map. 

A small s p i l l  of  low-level radioact ive  
The waste, from radium 

The 

6.6.26 Supply Department Outside Storage ( S i t e  26). 
u n t i l  1964, a 30 by 30 foo t  area on the  south s i d e  of Building 684 was used by 
the  Supply Departmeat t o  store incoming pa in t  s t r i p p e r s  and acids. 
is  located  a t  map COOrdiMteS E-23 on the  NAS Pensacola General Development 
Map. 
where leaks  sometimes occurred,  r e s u l t i n g  i n  d ischarge  of  ma te r i a l s  t o  the  
ground. 
v i s i b l y  s t a i n e d  and steel mats on the  area have been corroded by chemical 
ac t ion .  

P r i o r  t o  195b and up 

The s i t e  

Incoming con ta ine r s  of materials were placed o u t s i d e  on s t e e l  matt ing,  

Leaks seldom exceeded 10-20 gallons.  The s o i l  of the  s to rage  a r e a  is 

6.6.27 Radium Dial Shop San i t a ry  Sewer. 
t o  1975 f o r  reworking luminous instrument d i a l s .  A rou t ine  d i sposa l  opera t ion  
i n  Building 709 w a s  t o  wash spent  cleaning s o l u t i o n s  and luminous pa in t  down 
the  d ra ins  i n t o  the  s a n i t a r y  sewer. 

Building 709 w a s  used srom the  1940s 

The wastes disposed of w e r e  c leaning s o l u t i o n s  conta in ing benzine, whi te  
pigments, phosphors, and small amounts of  radium. Sometimes ac id  or c a u s t i c  
s o l u t i o n s  were used as w e l l .  The amounts of t hese  l i q u i d s  disposed of a r e  not 
known, however, i t  i s  estimated t h a t  5,000 t o  7,000 instruments p e r  year were 
processed. Assuming t h a t  about a quar t  of c leaning s o l u t i o n  w a s  used for ,each 
instrument,  t h i s  would represent  a t o t a l  of a b o u t  1,500 ga l lons  p e r  year  of 
cleaning s o l u t i o n  disposed of down the  dra ins .  

Af te r  the  demoli t ion of Building 709, RASO surveyed the  d r a i n  p i p e  and found 
i t  t o  be contaminated. The contaminated d r a i n  p i p e  was excavated t o  a d e p t h  
of 18 inches during the  dismantl ing operat ions.  The remaining underground 
por t ion  w a s  capped and abandoned. The dose rate from tne  p i p e  before 
r e f i l l i n g  the  hole with concre te  w a s  1.2 mB/hr. 
.02 mRlhr. RASO had reconmended t h a t  the  contaminated p i p e  o u t f a l l  b e  loca ted  
and checked f o r  contamination, but the re  was no evidence a v a i l a b l e  a t  the  t i m e  
of t h e  IAS t h a t  t h i s  had been done. Records found durir.2 t h e  IAS indica ted  
t h a t  the  sewer from Building 709 was connected t o  manhoie K7 of the s a n i t a r y  

Normal background is about  

8&&z &.tern. 

6.6.28 Transformer Accident ( S i t e  28). 
from a t ruck,  h i t  the ground, and was damaged. Approximately, 50 gal lons  of 
a n  unknown transformer f l u i d  were s p i l l e d  on the  street .  
occurred on Radford Boulevard i n  f r o n t  of Building 632 as shown in Figure 
6-21. The coordinates  of t h i s  s i t e  are K-21 on the  NAS Zensacola General 
Development Map. 
the  s p i l l e d  f l u i d  probably was washed i n t o  nearby storm dra ins .  

I n  1969, a transformer was dropped 

The accident  

S t a t i o n  personnel r e c a l l e d  t h a t  the  s i t e  was paved, and t h a t  

6.6.29 S o i l  South of Building 3460 ( S i t e  29). 
t reatamat p l a n t  (IWTP) went i n t o  service .  
waste sewer system has conveyed approximately 2.5 m i l l i o n  ga l lons  p e r  year  of 
mixed i n d u s t r i a l  waste t o  the  IWTP. 

I n  1971, the  i n d u s t r i a l  waste 
Since t h a t  time, the  i n d u s t r i a l  

Some p a r t s  of t h i s  sewer system are 

0000146 
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FIGURE 6-21 LOCATION OF TRANSFORMER OIL SPILL. (SITE 28). A TRANSFORMER 
FELL ONTO THE ROADWAY, AND BROKE OPEN. 
SUSPECTED TO CONTAIN PCB COMPOUNDS. 

THE OIL SPILLED I S  
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pressurized.  
s t r i p p e r ,  th inners ,  chromic acid,  phenolic compounds, cyanides, s u l f u r i c  a c i d ,  
and o t h e r  tox ic  compouadr. 

The i n d u s t r i a l  waste disposed of i n  the sewer included pain t  

In t he  spr ing  of 1981, while working i n  an ecavat ion  under the  concrete apron 
south  of Building 3860, s e v e r a l  people sus ta ined chemical burns on t h e i r  sk in  
caused by a black slimy material i n  t h e  s o i l  i n  t h e  excavation. S ta t ion  
perronnel  reported a not iceable  odor of "paint  s t r i p p e r"  i n  the  excavation. 
An i n d u s t r i c a l  waste sewer l i n e  runs under t h e  concre te  s lab  i n  t h i s  area. A 
leak i n  the  i n d u s t r i a l  waste l i n e  is believed t o  have caused the contamination 
a t  t h i s  site. The ex ten t  of c o a t ~ n a t i o n  is not known. The loca t ion  of the  
suspected leak i s  shown in Figure 6-22, The coordinates  of t h i s  s i t e  are 1-24 
on the  NAS Pensacola General Development Hap. 

. 
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FIGURE 6-22 LOCATION OF SUSPECTED LEAK I N  INDUSTRIAL WASTE SEWER SYSTEM 
(SITE 29) 
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Pensacoia Clay (members not differentiated) 

Clay, pn): rOZ f i n  IO very coarse sand and grad-: museowe: 
o few skll Iraguents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sand. coarse 10 wry E- mth srrull e l m :  a Ier shells. no ma . . . . . . . . . . 
Clay, gray.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
tfrrdpn.imn- c n i d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Clav. snr rO? fine to very coarac. pebbly 

Clay, dark-srac silty and sandy. . . . . . . . . . 
Clay. as a b a ;  2: flaky rhlte ulcil.: pyrits. . . . . . . . . . . . . . . . . . . 
Clay. as rba: abuadu* s h U  fragmsma. . . . . . . . . . . . . . 
C l a y . a s r b a ;  roalfrynwnuaodL.0~. 0alyaf .r .h.U. .  . . . . . . . . 
Clay. as abow, silty and fossils scare. . . . . . . . . . . . . . . . . . . . 
Clay. as w, no a k l l  f-. b. fonmruhrs a-. . . . . . . . . 
Clay. as above 30: f i n  to w v  c- .ub sku fragmoam a d  foram~nuars: 

Clay. as abow forammiIers extremely 

. . . . . . . . . . _ . . . . . .  

somemrucomte. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  

. . . . . . . 
. . . . . 

. . . . . 
. . . . 
. . . . 

chenandpynte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . _ .  

espci.lly wry smsll ones. 
formuy a 'm~cmtaylomenu' . . . . . . . . . . . . . . . . . . . .  . . . . .  

Chickaaawhay Limestone and Tampa Formation undifferentiated 
Limeston*. dolomitic. UgM-gray to e-. bard. . . . . . . . . . . . . . . . . . . . . . . . . 
Limnton8. an abow. romnrbll softor: cam- mostly d foraminil*ra . . . . . . . . 

(This is the last d thm samplm: the folkwhg is fmm driller's and ~lg l s c ' s  hp) 

Limn-. pay .  hard. mtb black a p t .  and f n p . a u  d shm. . . . . . . . . . . . . . 
Lime-. uum to tan. soft bu taugk uuvdouiWerap (fkmwm sp ? I .  . . 
Llm*W(Y. blw-gray. In& fwlil*mtr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lilwstaao. c r n m  pomu. krd: f o u 1 W * m .  . . . . . . . . . . . . . . . . . . . . . , . . . . 

0-25 

25-90 

90-92 

92- 1)0 

145-160 

160-107 

191-210 

2IO-u2  

222-22l 

221-w 

16C4J4 

434-503 

503-510 

520-531 

531-532 

532-595 

595-751 

751-825 

825-848 

848-811 

811-1032 

10 J2- 10'11 

1071-1061 

1W5-1155 

1155-1158 

1158-1 161 

1181- 1290 

I2w-LJ25 

m 5 - 1  JIO? 

1340?-1370 
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WELL: 
LOCATION: 

Perdtdo Land Co.-Hugh C a n  No. 1 
SWISPI sec. 18. T. 2 S.. R.31 W. 

COCSTY: Es&%a 
FLORIDA CEOL. SL'RVEY SO: W-4091 
DEPTH: 6.347 feet  
ELEVATION 50 feet (drilling floorl 

Depth below 
land surlace 

(leet) 

Terrace deposits and Citronelle Formation (undifferentiated) 
Sand. gray to tan. medium to coarse. carbonaceow . . . . . . . . . . . . . . . . . . . . . . .  

gastropod.; forarninlfers common. inclwAng Wcidium s p  . . . . . . . . . . . . . . . .  
Clay. Qrk-gtay. silty: abundant shell fragments of tiny pelecypods and 

Sand. lighl-gray. fine to coarse: no Iossi lr .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sand. a i  above with IO', gray clay containmg a few shell  fragments. . . . . . . . .  .-. . .  

Sand, light-gray. very coarse to granules; shell fragments i e r y  scarce. . . . . . . . . .  
Sand, gray. fine to very coarse with granules: very scarce  pelecypod fragments. . . .  

Upper member of Pensacola Ctay 
Sosample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay. gray. rather pure: a few shell fragments and pieces of carbonued wood . . . . .  
Shells d tiny gastropods and pelecypod. making up 97; of sample and including 

CnurbJwr conttrtclwn. Cypraeolina pyrenoids. and Phacodder crtoclawlcofcheen. 
s i i . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

No sample. . . . . . . . . . . . . .  
Shells. as above. with IO-4OZ gray c lay .  . . . . . . . . . . . . . . . . . . . . . . . . .  
Chy.  gray; abundant shclls: some very coarse sand and fragments 01 cement 

No~amplc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay, as above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
?iosample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay. gray; 5-20; very coarse sand, a few to abundant shells  . . . .  

Clay. dark-gay: a few shells ot small  pelecypods. . . . . . . . . . . . . . . . . . .  

Escambia Sand Member of Pensacola Clay 
Sand. brownish-gray. medium to coarse: a few to abundant shell fragments: a 

little gray clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lower member of Pensacola Clay 

Clay. gray. a law shells  and pieces ol carbonized wood. 

Tampa Formation 
Limestone, light-gray: a few Ionminilers . . . . . . . . . . . . . . . . . . . . . . . .  

Clay, bark-gray: 50% limeatone (cavtngs?); foasils very scarce  . . . . . . . . .  
N o s ~ m p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay. dark-gray: 30% limestone !canngs?): Iosstls very scarce . . . . . . . . .  
Limeatone. Ught-gray: numerous poorly p r n e r v e d  foraminifers . . . . . . . . .  
Nosample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  

. .  

. . .  

. . .  

60.80 

80- 150 

1%-I60 

160-240 

240-520 

520-530 

530-560 

560-620 

620-630 

630-690 

690-130 

130-140 

740-760 

760-190 

790-970 

910- 1030 

1030-i110' 

11 10-1390 

Limeatone, light-gray: abundant poorly preserved IoraminrIera; a l i t t legray c!ay . , 1490-1560 

1390- 1440 

. .  1440-1450 

1450-1460 

1460-1470 

. .  1470- 14ao 

. . .  1 i80- 1490 
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Well No. 4091 (continued) 

ocolrz Group 

Lim-. m y u h - c r a a :  mry rwlr f0nmIau.t.. lac- - 
jbrylcui.. ~ i r u # t o b & .  ~ I i U  d. L. ocohrr. &p&ryclh 
c f L . I h n b .  ............................................. 

Lim-. u .Ila; f~~ rdm8iTdy f.r ad pOorly'praom4. ......... 
Limmtcu. d+y-rUt.. i. ly. 

La- rp ............................................ 

md poorly pmcmed. uwbdiag .rHlldw. I l . . J . n r U d M Q R l l d & S  

coul with g r n m  c h ~  lbuhr 

Limestame. p.)rrh-c- ta cbalky-Vliu..in f l r  fngmests: famaunders few 

uordm(ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lisbon equimlent 
LI-. ~ - C X V l 8 b - w h i t r .  .Ow bud, SlidSIy ala- S k l r ,  

formmmlf.ra Ibuod.at bu1pOrly p m r w d  . . . . . . . . . . . . . . . . . . . . . . . . . .  

foul  la.ryIcuu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale. verY-li#ln-gnmah c r n a .  sIigWy cnlcr- 80.1 l i w a o l u :  

Limesmw. vwy-llglu-gray. sknlx fowlla very acam . . . . . . . . . . . . . . . . . .  
Clay. v*ry-l i@-my .nth a u i d y  grmmisb c u t  cllcun~. . no IoUtL.. . . . . . .  
Shale. verY-1ighl-gray. cllcrrravr a I w  forrmluf.rs. .................... 

1560-1620 

1620-1680 

1m- 1890 

1930-19m 

1950-lolo 

2040-2070 

2070-2100 

2100-2120 

2120-2150 

2 150-2200 

- I  

0000155 
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WELL: 
LOCATION. 

FLORlDA GEOL. SURVZY NO.: W-4150 

f. E. McMilkn and A R. Templ+Lee Danlell No. 1 
SZtSEt aec. 1, T. 5 N., R. 32 W. 
Escambia 

DEPTH: 6.867fwt 
ELEVATIOPI. la# f r t  (drilling floor) 

Terrace deposits and Citronelle Formation 
G n v r l  and 4. very-Ught-yollowiab-brom, quam rand medlum to 

very ca r so :  pebbha up to 17 mm in dhmoter ........................ 
Sad, aa above; a few amall pebblea ................................. 
Clay, gray, very silty and sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sand. Ilght-yellomah-brown, comma; 40% 9rk-gray clay. . . . . . . . . . . . . . . . . . .  
Clay, very-light-gray, III hum cbunlu; -me aand.. ...................... 

Miocene coarse C h t k 8  

Sku.; 30% palo-gray clay; 202 comae s.nd, sheU aro moatly small p e l e c m  
and gutropoda: forammuere common, including Sonh ap., Alrkrcu sp.. 
@unquloculim cor&&. Gurquebculim semtmhm. .................... 

Chichasawhay Limestone 
Limestone. pale-tan, dolomitic: Imobby. rough texture: SZ dark-gray c l a ~  

pelec).pal fragmenu, small gastropods, eclllaord plaua, and a few fonmintfor8 . . 
Bmtunna  Clay Member of Byram Formation 

Clay, dark-gray: a few very amall fonminiiera ......................... 

Ocala Group 
Limeatom, dirty-pale-browniah-gray (discolored by admlxture of clay): abundant 

foraminrferr including Sphoemfypaana globda, Heteros&@M sp., 
Nwnrnulitesrp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CupcoMl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Umeoton. aa above: 20-302 light-gray-cla): abundant glauronite; one small 

Lisbon equivalent 
Shle. very-llght-gray. calcareous: 202 wry-light-gmy limestone: a little gray 

Liyatone.  very-lIght-gra~ 10-402 ah le ;  foraminifera acarco . . . . . . . . . . . .  
UmeStOIIe. u above: 30-40% IIght-graY shale; Ioraminifers common. includinq 

Ps.doplrmgrim honnci (moat abundant). ROWUS inoma&r. ~ o b J w  ahto. 
lirnbohu. Munditer gmwlli, dVumnulitea sobinenav . . . . . . . . . . . . . . . . . .  

clax a few foraminifor8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Talhhatta Formation 
Shrlo. very-light-gray, calca-: foraminifers w r y  acarco . . . . . . . . . . . . . . . .  
Nosample. .................................................. 
Shale, aa above: a few echinoid opiaa. ............................... 
S h l e .  a. above: 302 gray chlr; foraminifers moderately c o m m a .  . . . . . . . . . . . .  

Hatchetigbee Formation 
Clay, dark-gray, srlty: fosall fragmenu wry scarce ...................... 

Depth below 
. landsurface 

(feet) 

0-300 

300-420 

420-540 

540-570 

170-630 

630-690 

690-750 

730-870 

870-900 

900-1050 

1050- 1110 

1110-1260 

1280-1500 

1 WO- 1 620 

1620-1880 

1880-18aI 

1800-1830 

1830-2500 

I -  

t -  

1. 
A-4 



Terrace deposits and CitnnuUe Formation ( u e e m d )  
.Sad, yelloasa-b-. m d l p n  to uv CM.. ......................... 
Crawl. fim. a d  m&um to wry cmnm nak p b - . - I . l l o w u b ~  ri clay. .... 
Cn-1 and ud. 

smd. T*q-l@d--, nUdiWB 

302 --&.-I.- Chy .............. 
W V  -, 11 rhit. Chy ................. 

Silt and clay. ligbt-yellarub-br~ SOX very Ian8 to vexy c- sad. ......... 
clayandsrllt.ror.gray, cuboPc.ar. ............................... 
Gravel. ph -ye lbwta lbmra .  prcr 

Cnvel a d  .ud. wv4igU-p.; gravel iir. ad .I.dlup to w v  couu; 

Craw1 , fh ;  5x grayclay. ....................................... 

to 4 ~ . c k  quua a d  ebn: 
a f w f ~ a t d r n a - o n d . I l u d p u .  ............................. 

p l p N a n d c  .............................................. 

I Pensacoh CrOy (members not differentiated) 
clay, graF lo: r i m  gram1 (atiag). ................................ 
Clay. PIF. silt?, miQQO(I. . a I w . m l l ~ u t r o p o l . a n d p ~ f ~ . .  ... 
shells d eutmpod. and phc?pd% 101 gray. s a y  clay. 

sheu. u above 50; gray C h t .  

Clay. grax a le- shell t r y n w a ~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay. u abow: s k u  ~acludfng ARO sp., . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
ap.. m#&cyt#uda lmrrLri . . . . . . .  

Tampa Formation 

Clay. gray. siltx 30X dirty-myub-rLu1 LIIM.IQI . shell lryumau uKludrnc 

~ i n w ~ r .  m - p y i s b - w ~ ~ ,  not Db.rnic 

clay, gray, - .L.u I- .............................. 

small- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a-rp ................................................ m y  ehy and sku fragmenu: 

chickoraruhclyLimestonr 
Llmntor. doladtic. dlm-v-rlluz 302 gray cht. .W 
.b. .............................................. 
m. m, Wakahr . . . . . . . . . . . . . . . . . . . . . . . . . .  

. dowtlc. u Jorr; lmm UL. a - d f- 
y b - . . 1 f - d h r p p - -  a &. . 
-. k.Lnr(Hr, &t7-gnyub---.rw-d(...1 

uf.11I ........................................ L- 

Bucatuum C h y  Member 01 &roar for math^ 
c t y .  K n F .  lol $r8*rUt. &hminc - (urts?): H ",& ............................................. 
-, -tic. vy m y  am. ......................... 
c l r y . m y .  .................................................. 

0-m 

20-100 

100-120 

120-14a 

140-160 

160-180 

300-48 

uo-480 

1OOo-1010 

iom- iom 
loco- IOIO 

1 ~ - 1 1 0 0  

1100-11w 

1180-1220 

0000156 
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Well No . 4597 (continued) 

. 

... ocob croup.. 
m y ,  402 gn*limintou .................................. ..... h.rithL.linoocobnud..afbrdau* ....... 
Clay. pay  (problbly ea-): 1SZ ulnortolv ........................... 
f.imwmo. dir(l-grah SZ gray c k ~  LrpidocVclino sp . and otbar foraminiferr .... 
Llnualor .  11ght.gra~h.crum. fairly purr. nn lbuaBnt poorly pmrewod 

LImr#tom . gnyIsh-cro.m. conmirUn# r b t  entirely of foramidea. 

formil l lm . mostly Lepidocycii~ a p. ............................. 

h c l w  h'wnmuliter tnmta&nau a d  h m u l i t e s  dllroxi . . . . . . . . . . . . . . .  

Lisbon equivalent and Tcrlhhotta Formation 
clay. gr8E 402 Iorunldl.r*. ..................................... 

. u@.ey.  C O a r m  aOrUJ d fOZ¶ElW8?S . h C l U d ~  
-ar*llcori .......................................... 

Cky. p.I; 402 IoruIuaul a. ................................... 
L i l J m ~ . U ~ .  402 *yelay ................................. 
shk .  p y .  aku.au; lor umustow with rorrminilerr ................... 
sb.k.U@-gray .............................................. 
Shale . p~; 10-402 grayi8h-cr.lm lOrnu1inil8ral Ilnurum; Dircocycl&a ap. 

(CkibOrwwJ ............................................. 
m. gray. with h m d i t e r  sabtnrnrir .............................. 
Chy. light.gmy. calcareous. with P s . d O - 0  sp., Lepidocyclina d i l l . 0 .  

Shale. Iighbgray. crlcarooua . cubollpceouy; Ioramlnlfrrr . . . . . . . . . . . . . . . . . .  
a n d L @ d o c W l i m ~  hJoro ................................. 

Hatchetigbec(?) Formation 
clr..ont ................................................... 
S bale. lI@.g~ay. calcarcau . ehyq ................................. 
cay. Q.f; 10-332 u*-gIay limntam .............................. 
c.y. .y ................................................... 
a y .  g r a ~  10-302 iorommifml h m t o w  a f e r  gaetmporll ................ 
cln9.Q.. ............................................... 

A-6 

1420-1440 

1440-140 

1 ~ - 1 4 8 0  

1490-1500 

1500-1810 

1680-1700 

1700-1720 

1720-1740 

1740-170 

17(y1-1800 

1800-1840 

18400-180 

1880-lQ40 

1940-190 
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.- 

T l o r i d a  B u r e a u  of G e o l o g y  W e l l  No. W-222 1 / 2  
y . 5 .  ’ i v y  Y a r d ,  P e n s a c o l a ,  D e p o r t m e n t  o f  Docks a n d  Y a r d s  

16 A p r i l  1907  - 21 J u n e  1 9 0 7  
I: s a m p l e s  b e g i n n i n g  a t  s u r f a c e  a n d  e n d i n g  a t  1000  

: s e t .  . F r o m  USGS, t h e i r  number  1541. S e e  l e t t e r  
W.C. M e n d e n h a l l  10- 19- 33.  

c. 

I i - 3  6 

.*5-47 

- 7 -65  

: 3 - 8 4  

1$-87 
17-102 

1:2-134 

2 4 - 2 3 0  

TI 3- 2 7 4 

1’5-294 

2 4 - 3 7 2  

: ‘ 2 - 3 7 8  

- _ p : c h ,  F e e t  D e s c r i p t i o n  
- 

J-26 C u t t i n g s  o f  f i n e ,  a n g u l a r ,  c l e a r  q u a r t z  s a n d ,  
w i r h  a n d  o c c a s i o n a l  f r a g m e n t  o f  m a c r o s c o p i c  
s h e l l  m a t e r i a l .  

l ’ j - 3 4  M o d e r a t e l y  f i n e  t o  m o d e r a t e l y  c o a r s e  g r a i n e d ,  
s u b - a n g u l a r ,  c l e a r  q u a r t z  s a n d .  A f e w  y e l l o w  
g r a i n s  p r e s e n t  a n d  a f e w  f r a g m e n t s  o f  macro-  
s c o p i c  s h e l l  ma te r i a l .  
Sand  a s  a b o v e ,  b u t  no s h e l l  f r a g m e n t s ,  a f e w  
f r a g m e n t s  o f  d a r k  g r a y  s a n d y  c l a y .  
S a n d  a s  a b o v e .  A f e w  worn  f r a g m e n t s  of macro-  
s c o p i c  s h e l l  m a t e r i a l ,  
M o d e r a t e l y  f i n e ,  a n d  m o d e r a t e l y  e v e n  g r a i n e d ,  
a n g u l a r  t o  s u b - a n g u l a r  c l e a r  q u a r t z  sand, a n d ’  
a f e w  f r a g m e n t s  of d a r k  g r a y  s a n d y  c l a y ;  
M o d e r a t e l y  f i n e  g r a i n e d ,  s u b - a n g u l a r ,  

F i n e  t o  c o a r s e  g r a i n e d  c l e a r  q u a r t z  s a n d .  
F i n e ,  s u b - a n g u l a r ,  c l e a r  q u a r t z  s a n d .  
S a m p l e  composed  m a i n l y  of f i n e  c l e a r  q u a r t z  
s a n d ,  w i t h  some c o a r s e  g r a i n s  a l s o  p r e s e n t .  
C u t t i n g s  o f  f i n e ,  a n g u l a r  c l e a r  q u a r t z  s a n d ,  
a n d  a f e w  f r a g m e n t s  o f  l i g h t  t a n  c o l o r e d  c l a y .  
f r o m  w h i c h  t h e  s a n d  was a p p a r e n f l y  w a s h e d .  
V e r y  f i n e  c l e a r  q u a r t z  s a n d  w i t h  a s m a l l  amount 
o f  c o a r s e  g r a i n e d  s a n d  a l s o  p r e s e n t ,  a n d  a 
c o n s i d e r a b l e  a m o u n t  o f  c o l o r l e s s  mica .  
L i k e  t h e  p r e c e d i n g  wi:h t h e  a v e r a g i n g  s t i l l  
f i n e r  g r a i n e d .  
C u t t i n g s  o f  a f i n e  g r J i n e d  a n g u l a r  s a n d  a p -  
p a r e n t l y  w a s h e d  f r o m  a t a n  c o l o r e d ,  h i g h l y  
s a n d y  a n d  m i c a c e o u s  c l a y .  
L i k e  t h e  p r e c e d i n g ,  w i t h  t h e  a d d i t i o n  o f  a 
f e w  f r a g m e n t s  o f  c a r b o n a c e o u s  m a t e r i a l  a n d  
a f e w  b r o k e n  s p e c i m e n s  o f  T e x t u l a r i a  g r a m e n .  
A f e w  s m a l l  f r a g m e n t s  of n a c r e o u s  m a c r o s c o p i c  - 
s h e l l  m a t e r i a l  a l s o  p r e s e n t .  

q u a r t z  s a n d .  * *  

0 0 0 0 1 5 7  
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F l o r i d a  B u r e a u  of Geology  Well No, Wr222 1/2 ( -Con t inued)  

;I 

D e p t h ,  F e e t  

3 7 8 - 3 8 8  

3 8 8 r 4  0.2 

4 0 2- 5 8 6  

586-59.2 1/2 

I -  

~ : 

5 9 2  1 / 2 - 6 7 4  

6 7 4- 1 0 0 0  

D e s c r i p t i o n  

V e r y  f i n e  g r a i n e d ,  s o m e w h a t  m i c a c e o u s  s a n d ,  
a p p a r e n t l y  w a s h i n g  f r o m  a t a n  c o l o r e d  s a n d y  
c l a y ,  No f o s s i l  m a t e r i a l  n o t e d ,  
S a m p l e  o f  g r a y  c l a y ,  W a s h e d- V e r y  s m a l l  
r e s i d u e  o f  s m a l l  f r a g m e n t s  o f  t h e  c l a y  a n d  
a b o u t  5 0 %  v e r y  f i n e  g r a i n e d  c l e a r  q u a r t z  s a n d , .  
A f e w  p y r i t e  n o d u l e s ,  a f e w  smal l  f r a g m e n t s  
o f  m a c r o s c o p i c  fossils, s o m e  E c h i n o i d  s p i n e s  
a n d  a f e w  s p e c i m e n s  o f  C i b i c i d e s  c o n c e n t r i c a  
p r e s e n t .  
C u t t i n g s  o f  g r a y  c l a y ,  W a s h e d- M o d e r a t e l y  
s m a l l  r e s i d u e  c o m p o s e d  o f  f i n e ,  une-ven g r a i n e d  
c l e a r  q u a r t z  s a n d ,  s o m e  f r a g m e n t s  o f  m a c r o-  
s c o p i c  f o s s i l s ,  E c h i n o i d  s p i n e s  a n d  a f e w  
f o r a m i n i f e r a .  Common f o r a m i n i f e r a  p r e s e n t  
w e r e - R o b u l u s  a m e r i c a n u s ,  R o b u l u s  v a u g h a n i ,  
T e x t u l a r i a  cf, g r a m e n ,  C i b i c i d e s  c o n c e n t r i c a ,  
A m p h i s t e g i n a  l e s s o n i .  
C u t t i n g s  o f  v e r y  f i n e l y  s a n d y  a n d  m i c a c e o u s  
t a n n i s h  g r a y  c l a y  w h i c h  l e a v e s  a s m a l l  w a s h e d  
r e s i d u e  o f  v e r y  f i n e  g r a i n e d  l i g h t  g r a y  s a n d  
a t r a c e  o f  g l a u c o n i t e  a n d  a v e r y  f e w  s p e c i m e n s  
o f  U v i g e r i n a  pygmea .  
F t n a  c o n g l o m e r a t e  c o m p o s e d  m a i n l y  o f  s m a l l  
q u a r t z  p e b b l e s .  
A v e r y  u n e v e n  g r a i n e d  q u a r t z  s a n d ,  a p p a r e n t l y  
w a s h i n g  f r o m  a g r a y  c l a y ,  A v e r y  f e d  f r a g m e n t s  
o f  m a c r o s c o p i c  f o s s i l s ,  a f e w  E c h i n o i d  s p i n e s  
a n d - a  f e w  f o r a m i n i f e r a  s p e c i e s  a s  l i s t e d  u n d e r  
t h e  s a m p l e  f r o m  4 2 0 - 5 8 6 .  

SUMMARY 

T h e  s a m p l e s  down t o  3 7 2 '  c o n t a i n  n o  d i a g n o s t i c  f o s s i l s  a n d  
p r o b a b l y  r e p r e s e n t  P l t o c e n e  a n d  R e c e n t  tirne. 

S a m p l e  3 7 Z t .  t o  100Q'. u s u a l l y  c a r r y  f o r a m i n i f e r a  w h i c h  i n d i c a t e  
t h a t  t h i s  p o r t i o n  of t h e  s e c t i o n  d r i l l e d  -.?as U p p e r  P l i o c e n e  
( C h o c t a w h a t c h e e ]  i n  a g e .  



NAS No. 1 

Depth, feet 

0- 30 
30- 37 

37- 70 

70-109 

109-117 

117-124 

124-177 

177-208 

208-224 

2 24 -250 

Depth,  feet 

0- 35 
35- 54 

54- 67 

6 7-118 

118-150 

150-210 

210-224 , 

Description 
red sandy c l a y  
sand 

soft sandy c l a y  

hard sandy c l a y  

good sand 

red sandy clay 
hard sand w i t h  c l ay  s t r eaks  

hard pack sand 

sand and c l a y  

pack sand with red sandy c lay  

- .  

NASNO. 2 

Description 

red sandy c l ay  

brown sandy clay ’ 

b lue  c l a y  - 
sand with c l a y  balls 
pack sand 

pack sand coarse r  than above 

sand, gravel, and chalk, full 
of white cfialk balls 

0 0 0 0 1 5 8  
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.. 

Depth, feet 

0- 6 . 

6- U 
11- 58 
58- 68 
68- 72 
72- 78 
78- 88 
88-112 

11 2-1 28 
128-138 

. 138-148 
148-158 
158 -18 8 
188-198 
198-228 
228-239 
239-241 
2 41- 24 8 

NAS No. 3 

Desc r i p  t io n 

top sand 

white sand 

black muddy sand 

muddy sand 

sa nd 

blue c lay  and sand I. 

blue c lay  and shell 
blue clay and shell, 
l i t t l e  sand 

-. , 

A-10 

loose t o  medium packed sand 

coarse sand, l i t t l e  blue c lay  

muddy sand and clay 

l oose  sand 

f i n e  loose sand 

loose  t o  medium packed sand 

medium packed sand 

coarse sand, packed 

hard blue c lay  

coarse sand, packed - 



Pensacolo Development U e l l  No. 1 

About f ive m i l e s  w e s t  of  Peusacola, on Big Bayou, t h r ee  miles north  
of Navy Yard, i n  New Warrington, w e s t  of Barrancas Avenue and south 
of Gulf Beach Highway, near function.  

Elevation - 20 ft, canpleted - 1901, Depth - 1702 ft, 
Driller - Frank Sutter. 

Driller's log, USGS Water Supply Paper 102, pp 257-258. 
Driller's log by Frank Sutter f r o m  0 to 1620 ft. 

This log copied by Robert B. Campbell from a holographic memD in 
J. E. Dubufsson's (deceased) files. 

Depth, feet 

0- 1 
1- 7 

7- 19 

19- 29 
29- 64 
64-124 

124-144 

144-224 

224-274 

274-294 
294-314 
314-329 

329-330 
3 3 Q-3 32 

Descr i p  tioa 
surface white sand 
reddish-yellow sand, coars: 

white sand (water) 
w h i t e  sand, f i n e r  

b lue  c l a y  

whi t i sh  s a d  with  d r i f t  
whi te  coarse  sand w i t <  
s m a l l  g rave l  

var iegated clays and sands only 
a few inches thick 

fine white sand with 
small gravel 
gray sand, f i n e  

s o f t  b lu i sh  c l a y  

harder clay, greenish 
i n  color  

rock 
fine greenish sand and 
c l a y  mixed 

c/ 
I 

c 
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Pensacola Development Well No. 1 
(continued) 

c .e 

Depth, feet 

332- 333 

333- 349 

349- 527 
527- 545 

545- 659 
659- 680 

680- 939 
9 39-1119 

1 .  

1lJ.9-1331 
1331-1336 

1336-1602 
1602-1620 

Descr ip t ion  

rock 

c l a y  wi th  sand mixed, 
g reen i sh  

g reen i sh  b l u e  c l a y  

g reen i sh  sand (water sand, 
f low of  20 g a l l o n s  p e r  
minute, good water) 

g reen i sh  blue clay 
green i sh  sand (water sand, 
flow of 25 ga l lons  pe r  
minute, good water)  

g reen i sh  c l a y  

gray sand gradual ly  becoming 
coarse r  toward bottom and 
bottom of strata i n t e r l a i d  
wi th  strata of b lue  c l a y  a 
few inches  th ick ,  f i l l e d  wi th  
f i n e s t  s h e l l s  ( top  of  straxa 
gave a fine a r t e s i a n  flow, 
possibly 100 ga l lons  p e r  
minu t e) 

hard g reen i sh  c l a y  

f i n e  sand, g reen i sh  (salt  
water, 10 g a l l o n s  p e r  'minute) 

very  hard tough c lay  

very f i n e  gray sand (small  
f low of water, sand very  
quick and . a u l d  rush up i n  
t h e  cas in2  several hundred 
f e e t  

Tota l  depth 1620 f e e t .  
quicksand. 

Well w a s  abandoned a t  t h i s  depth  on account of 

.- . . . . . . .- 
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T e s t  Hole No. ll 

Ground Elevation: 22 feet 
9.13 feet, 5-27-71 

185 feet 

182 feet 

Ua t er E l  eva t ion: 

Depth: 

Top of Screen: 

-. 
Depth, feet 

0- 43 

43- 98 

98-124 

124-1 40 

140-1 55 

155-187 

Description 

clean sand 
s i l ty  material 
fine sand 
c lay  and s i l t  

clean sand 

silty sand and silt 

. 

A-13 
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T e s t  Hole No. 23 

24 f e e t  

5 f e e t ,  3-29-72 
200 f e e t  

172 f e e t  

Ground Eleva t ion:  

Water Eleva t ion:  

Depth: 

Top of  Screen: 

D e s c r i p t i o n  

sand, medium g ra ined  , w i t h  
carbo nac eous  c o n t e n t  in- 
c r e a s i n g  downward 

sand ,  medium g r a i n e d ,  with 
a l t e r n a t i n g  clean, c l ayey ,  
and p e a t y  l a y e r s  

sand; f i n e  t o  medium g ra ined ,  ' 
predominant ly c l ayey ,  w i t h  
s h e l l  f ragments  

silt, pea ty ,  i n t e rbedded  w i t h  
f i n e  sand, b o t h  c o n t a i n i n g  
s h e l l  f ragments  

sand, medium-grained, s l i g h t l y  
c l ayey ,  w i t h  clay c o n t e n t  in- 
c r e a s i n g  downward and abundant 
s h e l l  f ragments  

sand,  poor ly  s o r t e d ,  f a i r l y  
c l e a n ,  w i t h  s h e l l  f ragments  

sand,  medium-grained, pea ty ,  
wi th  abundant  s h e l l  f ragments  

Depth, f e e t  

0- 50 

50-118 

11 8-138 

138-16 1 

161-181 

181-190 

190-200 
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APPENDIX B 

Log of Soil Borings 



Log of Borings a t  Iwp 

Boring 
No. - 

2 

3 

4 

5 

Depth, 
f t  

0- 3 

3- 5.5  

5.5- 9 

9-16 

0- 4.5 
4.5- 6.5 

6.5-16 

0- 2 

2- 7 

7- 9.5 

9.5-16 

0- 2.5 

2.5-13 
13-16 

0- 3.5 

3 5-12 

12-23 

23-33.5 

33.5-39.5 

39.5-55.5 

55.5-59 

59-66 

Description 

Loose brown f i n e  sand 

Very loose tan f i n e  sand 

Very firm tan f i n e  sand 
Dense white f i n e  sand 

- .  
Very loose brown f i n e  sand 

Loose tan fine sand 

Very firm tan t o  white fine sand 

Very loose  brown fine sand (SP) 
Firm to very firm white sand (SP) 
Dense white fine sand (SP) 
Very firm t o  firm white to  light 
brown f i n e  sand (SP) 

Loose brown fine sand (SP) 
Very f i rm to  dense white sand (SP] 
Finn l i g h t  brovn sand 

Very loose t o  loose brown f i n e  sand (SP) 
Very firm to dense white f i n e  sand (SP) 
Very firm white to l i g h t  grey f i n e  sand (SP) ’ 

Dense white fine sand (SP) 
Firm brown f ine  sand (SP) 

Firm blue-gray sandy marine c lay  with 
t h i n  sand seams 3rd pieces of shell 
throughout 

Firm to very f i n  gray f i n e  sand (SP) 
Very dense white fine sand (SP) 

- 

odo0lGZ 



. .  
Log of Borings a t  IWTP 

( Continued) 

Boring 
No. 

6 

7 

8 

Depth, 
ft 

0 - 3  
3- 3.5 

3.5-17 

17-39 

39-43 

43-56 

5 6-66 

0- 3 

3-16 
16-28 
28-39.5 

39.5-59 

L 59-62.5 
62.5-66 

0- 2.5 

2.5- 6 
6- 9.5 

9.5-16 

Desc r ip t ion  

Brown s l i g h t l y  s i l t y  sand (SEI) 

Loose t a n  f i n e  sand (SP) 
Very f i r m  l i g h t  brown to w h i t e  
f i n e  sand (SP) 
Dense w h i t e  f i n e  sand w i t h  o c c a s i o n a l  
very f i n e  sand s e a m s  (SP) 
S o f t  blue-gray sandy mar ine  c l a y  wi th  
s h e l l  f ragments  (a) 
Firm blue-gray v e r y  sandy mar ine  s l a y  
wi th  t h i n  c l ayey  sand seams (CH) 

Very dense g ray  fine sand (SP) 

Loose and v e r y  l o o s e  brown s l i g h t l y  
s i l t y  f i n e  sand (SX) 
Very f i r m  t o  dense  w h i t e  f i n e  sand (SP) 

Firm t o  v e r y  f i r m  white sand (S?) 

Very f i r m  t o  dense  l i g h t  brown t o  
w h i t e  f i n e  sand (SP) 
S o f t  t o  f i r m  blue- gray s l i g h t l y  sandy 
marine c l a y  wi th  s h e l l  f ragments  (CH) 

Very dense g r e y  m e d i u m  t o  f i n e  sand (SP) 

Very dense wh i t e  f i n e  sand 

- 

> 

Loose brown ana t a n  s l i g h t l y  s i l t y  
f i n e  sand ( f i l l )  (SP/SEl) 

Loose t a n  sand (SP) 

Very f i r m  t o  d e x e  brown and t a n  
sand (SP) 

Dense wh i t e  sand (SP) 

1 . -  
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c. 

Boring 
No. 

9 

10 

ll 

Depth, 
f t  

0- 2.5 

2.5- 9 

9-23 

23-26 

0- 2 
2- 9 

9-26 

0- 2.5 
2.5-14 

14 -21.5 

21.5-31 

12 0- 0.5 
0.5- 2.5 
2 . 5-18 
18-21 

I 0- 2 

2-26 
(elev, 3 f t )  

' 11 0- 0.5 
(elm, 3 ft) 0.5-26 

If1 0- 9.5 
(elev, 4 f t )  

9.5-20 

20-25 

0000163 

Log of Boring8 a t  rWTP 
(Continued) 

Description 

Very loose t o  loose  brown fine 
sand (SP) 
Dense l i g h t  brown t o  tan fine 
sand 

Very firm white fine sand with - . 
occasional dense seams 

Dense white sand 

I 

Loose brown sand (SP) 
Firm to dense tan t o  white f i n e  
sand (SP) 
Very f inn  white sand (SP) 

Very loose tan f i n e  sand (SP) 
Very f i rm to  f i rm  white sand with 
occasional loose seams (SP) 
Very firm t o  dense light brown f i n e  

Dense white Sine sand (SP) 
sand (SP) > 

Brown s l i g h t l y  s i l t y  sand (topsoil) (SP) 
Very firm brown sand (SP) 
Very f i rm to dense white sarid (SP) 
Very firm white sand (SP) 

Loose gray and v h i t e  fine sand with 
few roots  (SP) 
Firm, dense, and very dense white 
f i n e  to medium sand (SP) 

Gray topso i l  and roots 

Loose, firm, dense, and very dense 
gray f i n e  to medium sand (SP) 

Loose, firm, dense and very dense white 
fine t o  medium sand (SP) 
Very dense and dense gray and tan f i n e  
t o  medium sand (SP) 
Dense white f i n e  to medium sand (SP) 

e 
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Boring 
No. 

Depth, 
ft 

1 0- 0.5 
(elev, 8.8) - 0.5- 3.0 

3.0-14.0 

14.0-19.0 

19.0- 28.0 

28.0-35.0 

35.0-44.0 

44.0-47.0 

I 
‘e 

(e lev,  9 .0 )  

47.0-51.0 

0- 2 .0  

2.0- 8 . 5  

.. 

Boring Group No. 1 

8.5-19.0 

” 19.0- 29.0 

s 29 0-35.5 

35.5-40.0 

40.0-47.0 

4 7 . O-4 9.0 

D e s c r i p  t ion 

Red c layey sand fill, cohesionless  
and medium dense (SC) 
Brown and tan slightly silty sand, 
cohesionless  and medium dense (SM/SP) 

Light  tan t o  whi te  sand, cohes ionless  
and medium dense t o  dense (SP) - e  

White sand, cohes ionles  and ve ry  dense 

Light  g ray  sand,  cohes ionless  and ve ry  
dense (SP) 
Dark gray  sand, cohes ionless  and very  
dense (SP) 
Brown sand wi th  brown organic  s t a i n ,  
cohes ionless  and dense (SP) 
Gray sand, cohes ionless  and dense (SP) 

Blue marine c l a y ,  cohesive and of 
medium consis tency (OH) 

Brown to  t a n  s l i g h t l y  s i l t y  sand; 
cohes ionless  and medium dense (Si.I/SP) 

White sand wi th  small  p ieces  of b r i c k  
a t  3 f t ,  cohes ionless  and l o o s e  t o  
medium dense (SP) 

White a n d  l i g h t  t a n  sand, cohes ion less  
and dense (SP) 
Light  gray sand, cohes ionless  and dense 
t o  ve ry  dense (SP) 

Dark gray sand, cohes ionless  and ve ry  
dense (SP) 
Brown sand with brown organic  stain, 
cohes ion less  and dense (SP) 

Gray sand, cohes ion less  and dense (SP) 

Blue marine c l a y ,  cohesive and of 
medium consis tency (OH) 
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: -  

Boring Depth, 
No . f t  . 

3 0- 0.5 

0.5- 2.5 
(elev, 8.5) 

2.5-13 .O 

13.0-23.0 
23.0-28.0 

28.0-38.0 

38.0-47.0 

47.0-51.0 

c 

4 0- 0.25 
(elev, 8.2) 

0.25- 2.5 

0000164 

2.5-19.5 

19.5-27.0 

27.0-35.0 

35.0-38.0 

38.0-43.0 

43.0-46.5 

46.5-51.0 

.- 

Boring Group No. 1 
(Continued) 

- -  

Description 

Red clayey sand fill (SC) 

White s l i g h t l y  silty sand, cohesionless 
and m e d i u m  dense (SX/SP) 
Tan t o  white sand, cohesionleso.and 
medium dense to  very dense (SP) 
White sand, cohesionless and’dense (SP) 
Light gray sand, cohesionless and 
very dense (SP) 
Dark gray sand, cohesionless and very 
dense (SP) 
Light gray sand, cohesionless and 
very dense t o  dense (SP) 
Blue marine clay, cohesive and of 
medium consistency (OH) 

Red clayey sand fill (SC) * 

Light tan to white s l i g h t l y  s i l t y  sand, 
cohesionless and medium dense (SM/SP) 

White sand, cohesionless and medium 
d-ensc. t o  dense (SP) - 
Light gray sand, cohesionless and very 
dense to  dense (SP) 
Dark gray sand, cohesionless and very 
dense (a) 

< 

c 

e 

Light brown sand with l i g h t  brown organic 
s ta in ,  cohesionless and dense (SP) 
Light tan  t o  gray sand, cohesionless 
and very dense (SP) 
Dark gray watery sand, cohesionless 
and medium dense ( W S P )  

medium consistency COH) 

- 

Blue marine clay, cohesive and of 
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Boring Group No. 1 
( Continued ) 

Boring Depth, 
No. f t  

5 0- 1.0 

1.0- 9.0  

- 
(elev, 8.8) 

9.0-19.0 

19.0-28.0 

28.0-32.0 

32.0-39.0 

39.0-44.0 

Description 

Brown s l i g h t l y  s i l t y  t opso i l  (SM) 

L igh t  tan  to  -white s l i g h t l y  s i l t y  sand, 
cohesionless and medium dense t o  loose  

L igh t  tan to  white sand, cohesionless 
and dense (SP) 

(SM/ SP) -. 

Light  gray sand, cohesionless and 
dense (SP) 

Dark gray sand, cohesionless and very 
dense to dense (SP) 
Light  gray sand, cohesionless and 
very dense. (SP) 
Light t an  sand, cohesionless and very 
dense (SP) 

44.0-48.5 Dark gray sand, cohesionless and dense (SP) 
48.5-51.0 Blue marine clay, cohesive and of mediun 

3 

consistency (OH) 

Boring Group No. 2 

Boring 
No. 

2 

Depth, 
f t  

0- 0.75 

0.75-14.5 
14.5-21 . 0 

0- 0.67 

0.67- 1.16 

1.16-13.5 

13.5-21.0 

Description 

Loose red sand with roo ts  ( topso i l )  (SP) 

Loose tan to  white sand (SP) 
Loose brown sand w i t h  organic s t a i n  (SP) 

Loose tan sand with roo t s  ( topsoi l )  (SP) 

Loose red sand (SP) 

Loose tan  to white sand (SP) 
Loose brown sand with organic s t a i n  (SP) 

B-6 



Boring Group No. 3 

(- 
Boring Depth, 

No. f t  

I 

2 

3 

4 

5 c. 

Boring 
No.  

1 

2 

0- 0.5 
0.5-34 . 5 

34.5-41.0 

0- 0.5 

5-31.0 

0- 0.5 

0.5-31.. 0 

0- 0.25 
0.25-2s. 0 

25.0-31.0 

0- 0.25 

0.25- 0 .9  

0.9-21.0 
21.0-31.0 

Depth, 
f t  

0- 0.17 
0.17- 0.66 
0.66-17.5 
17.5-21 .O 

0-17.0 
17.0-21 .O 

. _. . 

Description 

Brown sand with roots (SP) 

Brown to tan fine sand (SP) 

Tan to brown fine sand with s l ight  
organic stain (SP)  

- 

Brown sand with grass roots (SP) 
Brown to  tan fine sand (SP) . 

Brown sand w i t h  roots (SP) 

Brown to tan fine sand (a) 
Asphal t  

Tan to white and tan sand (SP) 

White sand (SP) 

Asphal t  

3 
Sand shell 
Tan to white and tan sand (SP) 

White sand (SP) 

Boring Group No. 4 

Description 

Asphal t  

Red s l i g h t l y  clayey sand (SC) 

Tan sand (SP) 

Gray sand (SP) 

Tan sand 
Gray sand (SP) 

c .  

0 0 0 0 1 6 5  
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Boring Group No. 5 

Boring 

2 

Boring 
No. -. 
1 

Depth, 
f t  - 
0-29.0 

29.0-32.5 

0- 2.0 

2;O- 3 , O  

3.0-17 5 

17.5-24.8 

2 4 . 8- 2 6 . 9  

D e s c r i p t i o n  

Brown t o  w h i t e  t o  g ray  sand (SP) 
Gray marine c l a y  and sand 

-* 

Gray and brown sand 

Gray sand with wood, b r i c k s ,  and organics 

White sand (SP) 

Gray sand (SP) -. 
Gray c l a y  and sand (SC/OH) 

- .  .. 
Boring Group No, 6 - . . ._ . - . .. 

Depth, 
f t  

0- 0.5 

0.5- 9.0 
9.0-13.0 
13.0-25.0 

0- 0 .5  

D e s c r i p t i o n  . .  

Gray sand w i t h  decaying leaves and r o o t s-  
t o p s o i l  (SM) 
Tan sand (SP) 

Gray sand (SP) 

Brown sand w i t h  o r g a n i c  s t a i n  (SM) 
* 

Gray sand w i t h  decaying leaves and r o o t s-  
- . ' t o p s o i l  (SM) 

0 .5 -26 ,O  Tan t o  wh i t e  sand 

Boring 
No. 
1 

I - -  

Depth, 
f t  

0- 1 .0  

1.0-10.0 

10.0-17 5 

17.5-50.0 

Boring Group No. 7 .. 

D e s c r i p t i o n  

- Concrete  

Tan t o  gray  sand (SP) 
Gray sand w i t h  wood (SP) 

Gray sand (SP) 

I: - B-.8 

. .-. . - -  - I '  - .  __ .. . . 



* -  
= *  . .  

Boring 
( 

No. 
1 

(elev, 30.5) 

2 . .  

(elev, 27.5) 

3 
(elev, 6 . 9 )  

4 
(elev, 6.75) 

Depth, 
ft 

0- 3  

3- 9 

9-18 
18-41 

0 - 6  

6-14.5 

I$:5-17,5 . 
17,5033 . .  

33 -41 

0 - 3  

3-17 

17-22 

22-27 
27-41 

Boring Group No. 8 

0- 3 

3-24 

24-32 
32-41 

Descrfptidn 

Tan sand BP) 
White t o  tan sand (SP) 

White sand (LSP) 

Brown sand with organic s t a i n  (SP) 

- 

Tan t o  l i g h t  t an  sand (SM/SP) -. 
Light tan  and gray sand (SP) . 
Gray sand (SP) 
Dark brown sand with  brown organic  
s t a i n  CSWSP) 

Dark gray sand (SP) 

White to t a n  sand (SP) 

Tan sand (LSP) 

Brown sand (SP] 

> 
Brown sand w i t h  l i g h t  organic s t a i n  (SP) 
Brown sand (SP) 

White t o  t a n  sand 

Tan sand (SP) 

Brown sand with organic  s t a i n  (SP) 
Brown sand (SP) 

- 

0000166 
B-9, 



Golf Course B o r i n g  Logs 

D e p t h ,  F e e t  B o r i n g  No. D e s c r i p t i o n  

Brown s a n d y  t o p s o i l  ( S P )  
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  . 

a n d  l o o s e  ( S P )  
W h i t e  s a n d ,  c o h e s i o n l e s s  a n d  

L i g h t  gray sand, cohesionless 
a n d  d e n s e  (SP) 

( * m e d i u m  d e n s e  (SP) 

1 Q-O.( 5 
0 . 5- 8  

8t.14 

14-21 

2 0-1. a 
1 .0- 1 .5  

Brown s a n d y  t o p s o i l  (SP) 
O r a n g e  s l i g h t l y  c l a y e y  s i l t y  
s a n d ,  c o h e s i o n l e s s  a n d  l o o s e  (SM) 
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  
a n d  loose (,SP) 
G r a y  s a n d ,  c o h e s i o n l e s s  a n d  d e n s e  
(.SP) 
T a n  t o  w h i t e  s a n d ,  c o h e s i o n l e s s  
a n d  d e n s e  (.SP) 

1.5-11.5 

11.5-22 

22- 26  

3 QT.O. 5 
0.5-9 

B l a c k  s a n d y  t o p s o i l  ( S P )  
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  
a n d  l o o s e  (.SP) 
W h i t e  s a n d ,  c o h e s i o n l e s s  a n d  
medium d e n s e  t o  d e n s e  (SP) 
G r a y  s a n d  ( w i t h  r o o t  s e % m  1 5 ; 5  
t o  1 5 . 6 )  c o h e s i o n l e s s  a n d  v e r y  
d e n s e  

1 5 t 5 - 1 6  

4 B l a c k  s a n d y  t o p s o i l  ( S P )  
Brown t o  l i g h t  o r a n g e  s a n d ,  
c o h e s i o n l e s s  a n d  l o o s e  ( S P )  
Tan s a n d ,  c o h e s i o n r e s s  a n d  l o o s e  
(PP )I 

6,5711 

5 0-0.5 
0.5-1.5 

B l a c k  s a n d y  t o p s o i l  ( S P )  
O r a n g e  s i l t y  s a n d ,  c o h e s i o n l e s s  
a n d  l o o s s  (SbI)  
T a n  s a n d ,  c o h e s i o n l e s s  a n d  l o o s e  
(.SP 1 

1.5-16 

0 - 0 . 5  Black s a n d y  t o p s o i l  ( S M )  
0 . 5 - 9  Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  

a n d  l o o s e  (SP) 
9-21 W h i t e  t o  t a n  s a n d ,  c o h e s i o n l e s s  

a n d  medium d e n s e  (SP) 

6 

0-0,s Black s l i g h t l y  s i l t y  s a n d ,  t o p -  

Q, 573 ) 5  T a n  s a n d ,  c o h e s i o n l e s s  a n d  l o o s e  
s o i l  (SP/SM) 

(SP) 

_' ' B-10 



. .  
> .  s Boring No. D e p t h ,  Peat 

6A 3 . 5 - 4 . 5  

4 . 5- 6  

6- 9  

9- 11 

.. . . 
9 .  

1Q 

11 

12 

1 3  

14 

1SP 

0 - 0 , s  
0 .  5-11 

0 - 0 . 5  
0.5 -9  

9-16 

0- 0 . 5  
0 5-11 

a-0.5 
0.5-16 

0 - 0 . 5  
0.5-11 

0-0 .5  
0.5- 11 

0- 0 . 5  
0.5-11 

0-0 .67  
0 . 6 7- 8  

8-10.25 

10.25-11 

a-o. 5 
0.5-16 

Description 

B l a c k  slightly silty s a n d  v i t h .  
t r aces  of o r g a n i c s ,  c o h e s i o n l e s s  

Gray s a n d  v i t h  t races  of p r g a n i  h 1 

and  medium dense (SP) 

c o h e s i o n l e s s  a n d  medium d e n s e  ( S P ’  
Tan s a n d ,  c o h e s i o n l e s s  and 
medium d e n s e  (SP) 
White  s a n d ,  c o h e s i o n l e s s  and  < 

loose (SP) 

B l a c k  s a n d y  t o p s o i l  (SP) 
Gray t o  t a n  s a n d ,  c o h e s i o n l e s s  
and  l o o s e  t o  medium d e n s e  (SP) 

B l a c k  s a n d y  t o p s o i l  (SP) 
Tan s a n d ,  c o h e s i o n l e s s  and l o o s e  

Tan t o  w h i t e  s a n d ,  c o h e s i o n l e s s ,  
medium d e n s e  t o  d e n s e  (SP) 

B l a c k  s a n d y  t o p s o i l  (SP) 
Gray t o  t a n  s a n d  c o h e s i o n l e s s  
a n d  l o o s e  t o  medium d e n s e  (SP) 

Gray s a n d y  t o p s o i l  (SP) 
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  . 

a n d  l o o s e  t o  medium d e n s e  (SP) 

- 

- - 
(SPI 

B l a c k  s a n d y  t o p s o i l  (SMJ e 
Tan s a n d ,  c o h e s i o n l e s s  and l o o s e  
t o  medium d e n s e  (SP) 

B l a c k  s a n d y  t o p s o i l  (SP) 
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  
and  l o o s e  (SP) 

B l a c k  s a n d y  t o p s o i l  (SP) 
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  
and  loose (SP) 

- 

B l a c k  s a n d y  t o p s o i l  (SP) 
Brown t o  t a n  s a n d ,  c o h e s i o n l e s s  
and  loose (SP) 
Whi te  s a n d ,  c o h e s i o n l e s s  a n d  
loose (SP) 
White  and  g r a y  s a n d ,  c o h e s i o n l e s s  
and  medium d e n s e  (.SP) 

Gray s a n d y  t o p s o i l  (.SP) 
Tan s a n d ,  c o h e s i o n l e s s  CSP) 

0000167 



s.. .L 'i , . 
-3%- I B o r i n g  No, Depth, Feet . .  

2SP 0 - 0 . 5  
0.5-11 

3 S.? 

11-15 

0-0; 67 
0.67-3 

3 2 5  

5-15 

. .  

. .  . .. . .  . .  

L 

I -  , -  
I *  

Description 

Gray sandy topsoil, (SP) 
Brown to tan sand, cohesionless 
(3  p 1 
White sand, cohesionless (SP) 

Gray s a n d y  topsoil (SP) 
White sand, cohesionless (SP) 
Brown sand with traces of r o o t ,  . 

cohesionless (SP) 
Tan sand, cohesionless (SP) 

B-12 , 

-. 



. .  

APPENDIX C 

Legal Status of Endangered and Potent ia l ly  Endangered 
Plant Species in Florida 



- ENDANCERED AND POTBJTIALLY EHDANCERED 
PLAtsls I11 FtoRIDA r 

24 Fcbnury 1981 . 

DESIGNATED  STATUS^ 
SCIENTIFIC N A m  COMnON NAt'fE USFWS' CITES3 SI4 USFS5 E3A6 FCREPA' IUCN' 

Acacia choriophylla 
Acoelorrhaphc sp.* 
Acrostichum aureum 
Acros t ichum sp . * 
Actaea pachypoda 
Adiantum 

capillus-veneris 
Adiantum 

wlanolcucum 
Adiantum sp.* 
Agalinis purpurea 

vat. carteri 

AgaLinis stenophylla 

. hgrimonio incisa 
Andropogon arctatus 
Anemia sp.* 
Anemone bcrlandieri 
Ane#nelLa 

thrlictroides 
Aquilegia canadensis 
Arenaria godf reyi 
Argythamaia 

Aris tida 
blodgettii 

f loridaaa 

Aristida 
s imp1 i ci f lo ra 

Aris tolochia 
tolren tosa 

Asclepias connivens 
Asclepias curtissii 
Asclepias tomcntosa 
Asclepias viridula 
Asimina pulchclla 
As imina pygmaca 
Asimina rugclii 
As imina te tramera 
Asplenium auritum 

Tama rindillo 
Palms . 
Golden leather fern 
Leather ferns 
Baneberry 
Venus-hair fern 

Fragrant maidenhair 

Haidenhair ferns 
Carter's large 
purple false 
foxglove 

Na rrow-leaved 
false foxglove 

Incised groove bur 
Pinewoods bluestem 
Pine ferns 
Texas anemone 
Rue anemone 

fern 

Wild columbine 
Godfrey's sandwort 
Blodgett' s 
wild-mercury - * 

Florida 
threc-awned 
grass 

Southern 
thtee-awned 
grass 

Dutchman's pipe 

Milkweed (unnamed) 
Curtis milkweed 
Velvet-leaf milkweed 
Southern milkweed 
Pawpaw (unnamed) 
Pink pawpaw 
Pawpaw (unnamed) 
Four-petal pawpaw 
Auricled spleenwort 

UR 

UR 

UR 
UR 

UR 

UR 

UR 

UR 

UR 

UR 

*All native species 
*All native species except those otherwise listed 
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--FL~ - 1  mENFIFIC COHHON NAME USFWS2 CITES3 SI4 USFS' FDA' FCREPA' IUC!. 

Asplenium dentatum 
Asplenium h e t e r o r e s  

Asplenium plenum 
Asplenium purnilum 
Asplenium ser ra tum 

Asplenium s p  .+-A 
Aster brachyphol i s  

Aster p i n i f o l i u s  
As tcr p 1 mas us 
Aster sp inu losus  
Athyrium sp.* 
Avicennia germinans 
Azol la  sp.* + 

Balduina 
a t r opu rpu rea  

B a p t i s i a  

Ba p ti s i a 

gap t i s i a  

B a p t i s i a  

B a p t i s i a  

o a s i p h y l l a e a  s p  .;? 
Blechnum o c c i d e n t a l e  
Blechnum sp.* (exce 
p t  B. s e r ru l a tum,  

. l i e n s  

- 

. ca lycosa  

h i r s u t a  

megacarpa 

t i p a r i a  

a s i m p l i c i f o l i a  

swamp f e r n )  
Ble t ia  sp.* 

. ' Bonamia g r a n d i f l o r i  
Bo trychium 

l u n a r i o i d e s  
Botrychium sp.;;~: 
B r a s s i a  cauda ta  

Bras s i a  sp.+=? 
B r i c k e l l i a  

c o r d i f o l i a  
- B r i c k e l l i a  

e u p a t s i o i d e s  
v a r .  f l o r i d a n a  

S l e n d e r  sp leenwor t  
Spleenwort  (unnamed) 

T T 
UR 

UR Spleenwort  (unnamed) 
Dwarf sp leenwor t  
B i r d ' s  nest 

Spleenwor ts  
Apalachico la  R ive r  

P a l e  v i o l e t  a s t e r  
Plumose a s t e r  
Pinewoods a s t e r  
Southern  l ady  f e r n s  
Black mangrove 
Mosquito f e r n s  
Pu rp l e  ba ldu ina  

sp leenwor t  

as ter  

T E 
T E 

T 
UR T 

NT 
UR 
UR 

- E  
T 
T 

E 

- .  
T 

T 
sc 

Pine land  wild i nd igo  UR 

UR 

UR 

UR 

UR 

T 

T Hai ry  w i l d  i n d i g o  T 

E: Apalachico la  w i ld  
i nd igo  

Wild i nd igo  
( unnamed ) 

Coas t a l  p l a i n  wi ld  
i nd igo  

Orchids  
S inkhole  f e r n  , 

Blechnum f e r n s '  

T 

T 

I1 T '  
E E 
T 

Pine  p inks  
F l o r i d a  bonamia 
Winter g r a p e f e r n  

I1 
T 

T 
UR - T 

T R 

Grapeferns  
Spider.  o r c h i d  

(unnamed) 
S p i d e r  o r c h i d s  
F l y r ' s  nemesis 

T 
T UR I1 

I1 T 
UR 

UR 

T 

r 
R 

F1 o r i d a  thoroughwort 
b r i  c k e  11 -bush 

*All n a t i v e  s p e c i e s  
All n a t i v e  s p e c i e s  except  t h o s e  o the rwi se  l i s t ed  

c-2 



OtSIQlLLfLD STATUSL 

--smnc N r n  conno?? NAtfE USFWS' CITES3 SI4 USFS5 EM6 FCREPA' 
- . -  

tn? I1 E 
UR I1 E 

UR 1 
I1 

- __ . 

E 
E 
T 

- .  

T 

E 

T 

9 

Cercus g r a c i l i s  
Cereus r o b i n i i  
Cercus sp."d 
Chamacsycc 

cumulicola 
Chamacsyce 

de l  to idca  
d e l  to idca  

d e l  to idea  
serpyllum 

g a r b c r i  . 

por te r i ana  
v i r .  keyensis 

por t c r i ana  
v i r .  p o t t e r i a n a  

por te r i ana  
va r .  scopar ia  

Cheilanthes 
rnicrophylla 

Chionanthus 
pygmaeus 

Chrysophyllum . 
o l i v a e  f o me 

Chrysopsis 
c r u i s e  ana 

Chrysops is 
f lo r idana  

Cienfuegosia 
he terophyl  l a  

Cleistes d i v a r i c a t a  
Clematis micrantha 

zhamae syce 

Chamaesyce 

Chamaesycc 

Chamaes yce 

Chamaesycc 

Pr ickly- apple  
Tree cac tus  
Cac t i  
Sand dune spurge 

T 
E 

R 

E 

T 

E 

T 

T 

UR T .  Wedge spurge 

Wild thyme spurge UR E 

Ga r b e r  ' s spurge UR E 

UR E P o r t e r ' s  h a i r y  
podded spurge 

T P o r t e r ' s  
broad-leaved 
spurge 

P o r t e r ' s  broom 
spurge 

UR E 

Southern l i p  f e r n  

UR T Pigmy f r i n g e t r e e  

e Sa t i n l e a f  

C r u i s e ' s  golden 

F lo r ida  golden 

Yellow h ib i scus  

a s t e r  

a s t e r  

UR 

UR 

T 

I1 U T 
UR E * 

Rosebud orchid  
Old-man's beard 

virgin-bower 
Pigeon-wing 

bu t t e r f lypea  
Balsam'apple 

(unnamed) 
Balsam-apple 

(unnamed) 
S i l v e r  palm 

C l i t r - i a  f r ag rans  UR T 

Clusia  f l ava  UR 

Clusia  rosea E 

E Coccothrinax 
a rgen t  a t a  

Coelorachis  
tubercu losa  

UR Grass (unnamed) 

* A l l  n a t i v e  spec ies  
* A l l  n a t i v e  spec ies  except  those o therwise  l i s t e d  

c- 3  
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T T 

T 

UR 
UR 

UR 

UR 

UR 

UR 
NT 

UR 
UR 

UR 

.'ommclina g igas  
anradina 

Climbing dayflower 
Short-  leaved 

rosemary 
Apalachicola 

rosemary 
Large-f lowered 

rosemary 
Coral- root orchids  
G e i g e r  tree 
Swamp coreopsis  
Pagoda dogwood 

glabra  
bonradina 
. g r a n d i f l o r a  

- ' 3 r a l l o r h i z a  sp. * 
,ordia sebes tena  

Coreopsis g l a d i a t a  
-omus 

a 1 te r n i  f o 1 i a  
Cranichis  sp  .* 
Croomia p a u c i f l o r a  

I1 T 
T 

T E 
U 

Orchids 
Few-flowered 

croomia 
E l l i o t t ' s .  c ro ton  
Simpson's 

Honewo r t  
g landular  croton 

I1 
T . .  

T 
E - .  

E 
E 

broton e l l i o t t i i  
Croton glandulosa 

vat. simpsonii  
ryp to taen ia  

canadensis 
* t e n i t i s  sp.* 

Cucurbita 
ienium f loridanum 

. okeechobeensis 
ipania g lab ta  

- "uphea aspera  . 
- Cynoglossum 

Comb f e r n s  
F lo r ida  orange-grass 
Okeechobee gourd 

T 
T 
T E '  T 

E E Cupania 
Tropica l  waxweed 
Wild comfrey 

E 
R 

--irginianum 
Lomium sp.* 1 yrtopodium 

Holly f e rns  
Cow-horn orchid  

Squirrel-banana 

Yellow 

Cuplet f e r n  

(unnamed) 

squirrel- banana 

T * 
E T 

puncta t u n  
zcringothamnus 

Dceringothamnus 
. pu lche l lus  

r u g e l i i  
' acnns taed t i a  

bipinna ta 
Ccerandra 
f t u t e s c e a s  

Dice rand r a  
immacula t a  

- .cerandra 
- odorat issima . 

. Dicranop te r i s  sp.* 
- .g i ta r ia  
f lo r idana  

UR 

UR E 

E E 

UR 

UR 

Scrub balm T 

Spot less- peta led  
d i  cerandra 

Rose dicerandra 

N e t  f e r n s  
F lo r ida  finger grass 

T 
UR 

x A l l  n a t i v e  sDecies 
~~ 

'.1 n a t i v e  spec ies  except  those  otherwise l i s t e d  ' 6  
c- 4 



DES ICNATED STATUS 
- m F I C  NAIS COHMON NAMe USFWSz CITES3 SI4 USFS' FDA6 FCR&PA7-IUC& 

D i g i t a r i a  
gracillim * 

Dirca p a l u s t r i s  
D i r i t a r i a  

pancif  l o r a  
Drosera intermedia 
Dryopteris  sp.* 
E l y t r a r i a  

c a r o l i n e n s i s  
.va I:. angur ti f o 1 i a 

Encyclia  boothiana 
h c y c l i a  p y p a e a  
Encyclia  sp.* ' 

Epidendrum 
acunae 

Epidendrum 
nocturnum 

Epidendrum sp.* 
Epigaea repent  
Equisetum sp.* 
E r a g r o s t i s  t r a c y i  
Erioch loa  

m i  c ha ur i i 
var. s impsonii  

Eriogonum floridanum 
Ernodea l i t t o r a l i s  
Eryngiutn cuncifolium 

Finger g r a s s  
(unnamed) 

Leatherwood 
Finger  g r a s s  

(unnamed) 
Water sundew 
Sh ie ld  f e r n s  
Na rrow-leaved 

Carolina 
s c a l y s  tern 

Dol la r  o rch id  
Dwarf epidendrum 
Epidendrum orch ids  
Acuna ' s 

epidendrum 
Night- scent 

o rch id  
Epidendrum orch ids  
T r a i l i n g  a rbu tus  
Ho rs eta i 1 s 
Sanibel  lovegrass  
Cup g r a s s  

(unnamed) 

UR 

UR 

R 
T 

# 

UR I1 T 
I1 
I1 
I1 

E E 
T E 
T 
T - .  E 

w 

I1 T. T 

I1 T 
E R 
T 

T UR T 
UR T 

T 
T 

Scrub buckwheat 
Beach c reeper  
Wedge-leaved 

button-snake 
roo t s  

Orchids 
Dogtooth l i l y  _ .  

UR T 

11 . 

UR I1 
I1 

UR 

UR 

UR 

Erythrodes s p  .* 
Erythronium 

ame r icanua 
Erythronium 

umbilica t u m  
Eugenia confusa 

T 
T 

Dimpled dogtooth 
violet 

Redberry 
eugenia 

Red s topper  
Simpson cugenia 
Orchrid (unnamed) 
Orchids 
Spurge (unnamed) 

T 

T . 
E Eugenia rhombea 

Euge- . a  s impsonii  
Eulophia e c r i s t a t a  
Eulophia sp.* 
Eupho r b  i a  

aus  t r ina 
Euphorbia 

d i t c o i d a l i s  
Euphorbia . 

e x s e r t  a 

T 
T 
T 

Spurge (unnamed) 

Exserted f r u i t e d  
spurge 

T 

*All native spec ies  
*All native spec ies  except  those  o therwise  l i s t e d  

C- 5 
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DES I CNATED STATUS * - 
__I -- - 

- -  
SXEXTIFIC x r n  COtQlON NAME USFWS’ CITES3 SI4 USFS’ FDA6 ’ FCREPA’ IUC>18 

‘up ho t b  i a 
t e l eph io ides  

v a t .  pinetorum 
a l a c t i a  pinetorum 

Galeandra s p  .* 
Garberia f r u t i c o s a  

doaiophlebium sp  :k 
Cossypium hirsutum 
“lvcnia sp .+c 
Auaiacum sanctum 
Guzmania monostachia 
Guzmania sp :-* 

? s t i e r a  segregata 

‘entiana penneliana 

F o P o g o n  
f l o t i d a a u s  . 

Habenaria sp.* 
‘ a rpe roca l l i s  f l ava  

Aarrisella sp.* 
Har twright ia  

f lor idana  
iedeoma graveolens 

Hedyotis n ig r i cans  
var .  pulv inata  

:e l ianthus  carnosus 
. Helianthus d e b i l i s  

ves ti t u s  
’iotropium 
$0 lyphy 1 l u m  
var .  ho r i zon ta le  

Yepatica americana 
ie te ro theca  

f lexuosa . 

Hexa lec t r i s  sp.* 
. I exas ty l i s  a r i f o l i a  

Hippomane mancinella 
Hydrangea 

dymenocallis 
1 coronaria 

Yymenocallis 
l a t i f o l i a  

Hymeno ca 11 i s  
o c c i d e n t a l i s  

Iypelate t r i f o l i a t a  
Hypericum 

a 

arb0 rescens 

cumul i c o l a  

* A l l  n a t i v e  sDecies 

Telephus spurge 

Pinewood p r i v e t  

Small’s  milkpea 
Orchids 
Garberia . 
Wiregrass gen t i an  
Polypody f e r n s  
Wild co t ton  
Orchids 
Lignum-vitae 
Fuch’s bromeliad 
A i r  p l a n t s  
F lo r ida  beardgrass 

Orchids 
Harper’s  beauty 
Orchids 
F lo r ida  ha r twr igh t i a  

Mock pennyroyal 
Diamondflowers 

Lakeside sunflowcr 
Hairy cucumber-leaf 

P r o s t r a t e  
sunflower 

many-leaved 
tu rnso le  

Live r l e a  f 
Bent golden a s t e r  

Coral- root  orchids  
Heart  l e a f  
Manchineel 
Wi ld  hydrangea 

Stream-bank s p i d e r  
l i l y  

Broad-leaved s p i d e r  
l i l y  

Spider  l i l y  
(unnamed) 

Inkwood 
Highlands scrub 

hype r i  cum 

UR 

UR 

UR 
I1 

UR 

I1 
I1 

IR 

I1 
E 

UR 
I1 

_ _  UR 
UR 

T - 
* 

R ? 
T 

E 
T 
E T 
E E 
T - .  

T 

T 
VR E 

, R I  
, 

T ,  

UR T 
UR T 

UR T 

E 
UR T 

UR 

XI 

UR 

UR 

E 

T 

U 

E 

T 
R 

-T T 
R 

T 
E 

‘J1 n a t i v e  species  except those  otherwise l i s t e d  
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Hype ri cull Edison's  

Hyper i culp Smooth-barked 

Hypolepis sp.* F l a k e l c t  f e r n s  
I l e x  aawlanchier Holly (unnamed) 
I lex brugiana Krug's h o l l y  
I l e x  opaca Sand-loving American 

I l ex  sp.* 

e d s o n i a n w  S t .  John's-wort 

l i s soph loeus  S t .  John's-wort 

var. a ren ico la  h o l l y  
Ho 1 1 i es 

(except I. cass ine ,  
cca,  l a r g e  ga l lbe r ry ;  
1. g labra ,  g a l l b e r r y ;  
I. m y r t i f o l i a ,  myrtle-  
l e a f e d  ho l ly ;  1. vomitor ia ,  
yaupon) 

Illicium floridarium 
Illicium parvif lorum 
Ionopsis  

u t r i c u l a r i o i d e s  
Ip  orno ea  

t r i  cho ca rpa 
I s o e t e s  sp.* 
fsopyrum biternatum 
Isotria sp.* 
Jacquesont ia  . 

cur t  is s ii 
Ja cquemon t i a  

t e c l i n a  t a  
Juncus gymnocarpus 
J u s  t i c i a  

cooleyi  
J u s t  i c i a  

c r a s s  i f o l  i a  
ablmia l a t i f o l i a  
Kos t e l e t zkya  

s m i l a c i f o l i a  
Lachnocaulon 

bey r i c h ia  num 
Lechea cernua 
Lechea d i v a r i c a t a  
Lcchea l a k c l a e  
L e i t n c r i a  f lo r idana  
Leochilus sp .* 
Lepanthopsis 

melantha 

Anise (unnamed) 
Yellow a n i s e  
D e l i c a t e  ionopsis  

orchid 
fforning g l o r y  

(unnamed) 
Qui l l w o  r t s 
F a l s e  rue anemone 
Orchids 
Pineland 

c l u s t e r v i n e  
Beach 

c l u s  t e r v i n e  
Cov i l l e '  s rush 
Cooley's 

water-willow 
Thick-leaved 

wa t e r - w i  l low 
Mountain l a u r e l  
Southern seashore  

mallow 
Southern bog 

bu t tons  
Nodding pinweed 
Pine  pinweed 
Lakela 's  pinweed 
F lo r ida  corkwood 
Orchids 
Har r i s '  t i n y  orchid  

* A l l  n a t i v e  spec ies  
*A11 n a t i v e  spec ies  except  those o therwise  

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 
UR 
UR 
UR 

UR 

Listed 

T 

T 

I1 
I1 

T 

T 

T 
E 

E 

T 

T 

T 
T 
T 
T 

T 

T 

E 

T 

T T 

T 

- .  

T 
T 
E 

R 

T .  
R 

T 
.T 

E 

R 
T 

* 

R - 

._. 

T 
T 

R 

R 
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jCi3STIFIC NAME COMMON NAME USFWSL CITES’ SI4 USFS5 FDA6 FCREPA’ IUCNa 

. Lia tris 
oh1 ingt rac 

.Tiatris 
provincia 1 is - aeopsis 

\-- carolinensis 
,ilium iridollae 
Limon i um 
~ carolinianum 

iindera 
. melissifolia 
tinum arenicola 
Anum carteri 
var. carteri 

vat. angus ta tum 

‘ h u m  carteri 
var. smallii 

‘,inum sulcatum 
va r . ha rpe ri 

Linum westii 
tiparis sp.* 
Astera sp.* 
Litsea aestivalis 

,upinus tracyi - -  
Lupinus westianus 

. Lomariopsis sp.* 

’ Lycopodium 

-;gopodium sp . ;k 
1 icho tomum 

. -opodium sp.”-”” 

Tythrum curtissii 
,ythrum flagellate 

. Macbridea alba 

‘acradenia sp .* 
. rfagnolia acuminata 

Magnolia ashei 
‘lagnolia pyramidata 
.lalaxis 
unifolia 

Ya laxis sp .;;+ 
. .allotonia 

- gnaphalodes 
. Manisuris 

tuberculosa 

Florida gayfeather 

Godfrey‘s 
blazing star 

Pars ley (unnamed) 

Panhandle lily 
Narrow-leaved 

sea-lavendar 

Swamp spicebush 

Sand flax 
Carter’s 

small-flowered 
flax 

Carter’s 
large- f lowered 
flax 

Harper’ s grooved 
yellow flax 

West’s flax 
Orchids 
Orchids 
Pond spice 
Holly ferns 
Tracy‘s lupine 
Gulfcoast lupine 
Hanging club 

Club mosses 
Climbing ferns 
Lythrum (unnamed) 
Lythrum (unnamed) 
White 
birds-in-a-nest 

Orchids 
Cucumber- tree 
Ashe‘s magnolia 
Pyramidal magnolia 
Green adder ’ s 
mouth 

Orchids 
Sea-lavender 

mcss 

Piedmont jointgrass 

UR 

UR 

UR 

UR 
NT 

UR 

UR 
UR 

UR 

UR 

UR 

, U R  
UR 

UR 
UR 
UR 

UR 

*All native species 
‘-2All native species except those atherwise listed * 

I1 
I1 

I1 

I1 

E 

E 
E 

E 

E 
E 

E ’’ 

T 

.. E 
T 
T 

T 
T 

T 

T 
T 

. 

R 

R .  . : 

. -. 
T 
E 

E 

. .  T 
R 

T E , T  
E 
T R 

- I1 

T 
T 

T 
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SCIENTIFIC NAME COtMON NAKE USRJSz CITES3 SI4 USFS’ FDA6 FCREPA? IUC$ 

UR 

UR 

UR 

UR 

UR 
UR 

UR 

UR 

UR 

UR 

UR 
UR 
UR 

UR 

UR 

UR 

Harsha l l i a  mohrii  
Hars i l ea  sp.” 
Ua te la  

alabamcnsis 
Hate la  f lo r idana  
I f a x i l l a r i a  

c r a s s i f o l i a  
Haxonia sp.* 
Helan the  r a  

p a r v i f o l i a  
Hicrograma sp,.* 
Uinuar t i a  godfrey 
Honotropa b r i t t o n i i  
Honotropa hypopithys 
Honotropsis 

rcynolds iae  
Hyrcianthes 

f ragrans 
var. s impsonii  

Hyriophyllum 
laxrun 

Nemas t y l  is 
f lo r idana  

Nephrolepis sp.* 
Nolina atopocarpa 
Nolina b r i t t o n i a n a  
Nuphar luteum 

ulva ceum 
Okenia 

hypogaea 
Oncidium 

carthagenense 
Oncidium 

var i ega  tum 
Oncidium s p  .*A 
Onoclea sp .*  
Ophioglossum 

palmaturn 
Ophioglossum s p  .;:?? 
Opuntia . 

spinosissima 
Opuntia 

t r i a c a n t h a  
Opuntia sp.;t* 
Opuntia sp.* 

(exccp t p r o s t r a t e  - 
growing ones) 

Barbara’s but tons  
Wa t er clove r s 
Anglepod (unnamed) 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

T 

Milkweed (unnamed) 
Hidden orchid  T 

T 

E 

Fe r n s  
Aster (unnamed) 

T 

T 

E 

T 

- 
Polypody fe rns  
Pink (unnamed) 
Ind ian-p ipes  
Pinesap 
Pigmy-pipes 

R 
E 

Simpson’s s topper  

Piedmont water  . 

Fal l- f lower ing 

Boston f e r n s  
F lo r ida  beargrass  
B r i t t o n ’ s  bea rg rass  
West F lo r ida  cow 

l i l y  
Burrowing 

four-0’ c lock - * 

Coot Bay 
dancing lady 

Dancing-lady 
orchid  

Orchids 
S e n s i t i v e  f e r n s  
Hand fern 

m i l f o i l  

i x i a  

T 

T 

T 
R E E 

E 
T 

E 

T 

T 

T 
T 
E E T 

T 
T 

Adder ’ s tongues 
Semaphore 

cac tus  
Three-spined 

p r i c k l y  pea r  
P r i c k l y  pea r s  
P r i c k l y  pea r s  

T 

T T 

T 

* A l l  n a t i v e  spec ies  
* A l l  n a t i v e  spec ies  except  those‘ o therwise  l i s t e d  
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SCIENTIFIC WAt!E COMMON NAHE USEWSz CITES3 $ I 4  U Z S 5  FDA6 E R E P A '  IUCN' 

Oxypolis greenmanii  
Pachysandra 

procumbens 
"- l tonium sp.* 

~ i c ~  
nud icau le  

Panicum 
p i n e  t o  rum 

Pa rnas  s i a  
c a r o l i n i a n a  

. P a r n a s s i a  
g r a n d i f o l i a  

c h a r t a c e a  
Paronychia  

Paronychia  
' r u g e l i i  

v a r .  i n t e r i o r  
Pavonia s p i n i f e x  
P e l l a e a  s p  .%$ 

Pe 1 t a  ndra 
s a g i t t i f o l i a  . 

Peperomia f l o r i d a n a  
Peperomia sp.+ek 
Pe re sk i a  sp.* 
Persea  borbonia  

v a r .  humi l i s  -- 
P e r s  i c a r i a  

p a l u d i c o l a  
Phlebodium sp.* 

2radendton rubrum 

liebmannianus 

pen taphy l lu s  
f l o r i d a n u s  

Phymatodes sp.* 
P h y s a l i s  v i s c o s a  

I va r .  e l l i o t i i  
Physotegia  

* Phy l l an thus  

Phy l l an thus  

leptophyl lum 

Pinckneya pubens 
. Pinguicu la  

ionantha  
P inguicu la  

p l a n i f o l i a  

$:All n a t i v e  s p e c i e s  
!S:All n a t i v e  s p e c i e s  

UR 

UR 

UR 

T 

T 

R 

E L 

UR 

E 

E - .  

Giant wa te r  dropwort UR E E 
Allegheny spurge  VR E 

Ribbon f e r n s  T 
Na ked-s temmed 

pan ic  g r a s s  
P ine land  p a n i c  

g r a s s  
C o a s t a l  

pa m a s s  i a  
Grass- of- parnassus 

Pap e r - 1 i ke 

Ruge l ' s  i n t e r i o r  NT 

UR 
na i l w o r t  

n a i l w o r t  

Yellow h i b i s c u s  
C l i f f  b r ake  f e r n s  
Spoon f lower  

Everg lades  peperomia UR 
Peppers  
Cact i  I1 
Dwarf *ed bay UR . T  

Everg lades  knotweed NT T 

Polypody f e r n s  
Mahogany m i s t l e t o e  
Pinewood UR T 

F l o r i d a  m T 
d a i n t i e s  

f i v e- p e t a l e d  
l e a f  f lower  

Polypody f e r n s  
E l l i o t ' s  s t i c k y  UR T 

S l ende  r - '.caved UR T 

Hai ry  f e v e r t r e e  T 
Violet- €lowered T 

Chapman's 

ground c h e r r y  

f a l s e  
dragonhead 

b u t t e r w o r t  

b u t t  e rwo r t 

excep t  t h o s e  o the rwi se  l i s t e d  

T 
T 

T 
T 
T 

T 
% T  

T - 

T 

R 
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Pingu icu la  
p r i m u l i f o l i a  

P i son ia  f l o r idana  

P i  tyrogramma sp  --k 
P l a t a n t h e r a  f l ava  

P l a t a n t h e r a  i n t e g r a  

P l a t a n t h e r a  sp.<** 
P l e o p a l t i s  revolu ta  
P l e u r o t h a l l i s  sp.* 
Podophyllum pe l ta tum 

Polygala  boyk in i i  
-Pogonia  sp.* 

v a r .  s p a r s i f o l i a  

Polygala  l ewton i i  
Polygala  s m a l l i i  
Polygonel la  

C i l i a t a  

Polygonel la  
' v a r .  bas i ramia  

macrophylla 

myriophylla  
Polygonum 

m e  i sne r i a  num 
Polymnia l a e v i g a t a  
Polypodium s p  .f: 

Polygonel la  - -  

( excep t  P. aureum, 
s e r p e n t  f e r n ;  P .  
polypodio i d e s ,  
r e s u r r e c t i o n  f e r n )  

Po 1 y t r h  i z a  1 indcn i  i 
Polystachya sp.+: 
Polyst ichum sp.+; 
Ponthieva s p  .:: 
Potamogeton 

f l o r i d a n u s  
P r e s c o t t i a  s p . "  
Prunus gen icu la  t a  
Pseudophoenix 

s a  r g e n t i  i 
Ps i lo tum sp." 
P ter id ium s p  .<; 

*All n a t i v e  s p e c i e s  
*All a a t i v e  s p e c i e s  

But te rwor t  
(unnamed) 

Four- o'clock 
(unnamed) ' 

Bracken f e r n s  
Southern  r e i n  

Yellow f r i n g e l e s s  

Orchids  
S t a r - s c a l e  f e r n  
0 r c h i d s  
Hay-app l e  
Orchids  
Boykin's 

o r c h i d  

o r c h i d  

few-leaved 
milkwort 

Lewton's milkwort 
Tiny milkwort 
Hai ry  jo in tweed 

Large- leaved 
jo in tweed 

S m a l l ' s  jointrweed 

Mexican tear- thumb 

Aster (unnamed) 
Polypody f e r n s  

Ghost o rch id  
Orchids 
Chris tmas f e r n s  
Shadow wi tch  o r c h i d s  
Pondweed (unnamed) 

Orchids 
Scrub plum 
Buccaneer palm 

Whisk f e r n s  
Bracken f e r n s  

* . .  
excep t  t hose  o the rwi se  

R 

UR 

I1 

UR I1 

I1 

I1 

I1 
UR 

UR 
UR 
UR 

-c 

UR 

UR 

UR 

I1 
I1 

11 
UR 

I1 
UR 

T 

T 

T 

E 

E 

T 

E 

E 

T 
T 

T 

T 
T 
T 

E 

R - 
- .  

T 

E 

E 

R 

* - T 

E 
T 
T 
T 

T 
E 

T E 

T 
T 

l i s t e d  
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Pteris sp.* Brake ferns 
(except P. aquilinum, 
common bracken fern) 

\ i l o  r idanum mint 
F--cnanthemum Florida mountain 

Remirea maritima Bea ch-s tar 
Restrepiella Snake orchid 

Rhapidophyllum Needle palm 
. ophiocephala 

hystrix 
. Rhexia Small-flowered 

parvi f lo ra meadowbeauty 
Rhexia Panhandle 

salicifolia meadowbeauty 
Rhipsalis baccifera Cactus (unnamed) 
Rhipsalis sp .:*k Cacti 
Rhizophora mangle Red mangrove 
Rhododendron ' Orange azalea 

Rhododendron Chapman's 

Rhododendron sp . *; Azaleas 
Rhynchosia c.inerea Brown-haired 

Rhynchospo ra Georgia be& rush 

austrinum 

c hapmani i rhododendron 

snoutbean 

-- culixa 

punc t a t a 

xhinellum gooseberry 

- Rhynchc spora Pineland beak rush 

Ribes tliccosukee 

Roystonea elata Florida royal palm 
Rudbeckia mollis Hairy coneflower 
Budbeckia nitida St. Johns-Susan 

. Rudbeckia triloba Aster (unnamed) 
vat. pinnathiloba 

S. palmetto, 
cabbage palm) 

Sabal sp.* (except Cabbage palms 

Sachsia bahamensis Bahama sachsia 
Sageretia Tiny-leaved 

minutif lora buckthorn 
Salix floridana Florida willow 

. Salvia blodgetti Blodgett's sage 
~ Salvinia sp.* Water ferns 
Sarracenia White-top 

leucophylla pi tcherp lant 

T 

T 

I1 
UR E 

T E 

T T T 

UR 

UR 

U R .  

E 

T R 

I1 
I1 

T - .  
T 

E T 
SC 

T 

E E E E 

T 
UR 

UR T 

UR T 

E UR E E 

E R E 
1 

UR E 
R 

UR 
UR 

T 

T - 
E 

T 

UR 
UR 

R 
T 

E 
T 
E T U 

*All native species 
M A l l  native species except those otherwise listed 
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U Sarracenia 
purpurea 

Sarracenia 
rubra 

Scaevola plumieri 
Schisandra qlabra 
Schizachyrium 
niveum 

Schizachyrium 
rhizoma tum 

Schizaea 
germanii 

Fly- trap 

Red-f lowered 

Scaevo la 
Schisandra 
Riparium 

a u tumng r a s s 
Florida 

autumngrass 
Tropical 

curly-grass 
fern 

pit che rp lan t 

pit cherplant 

American chaff-seed 
Florida skullcap 

E R 

J E 
R T 

T .  UR 

NT 

UR 

E 

E R 

Schwalbea americana 
Scutellaria 

f loridana 
Selaginella sp.” 
Sida 

rub roma rgina ta 
Silene polypetala 
S ium 

f loridanum 
Smilax smallii 
Solanum bahamense 
var. rugelii - _  

Solanum carolinense 
var. f loridanum 

Sphenomeris sp .:? 
Sphenostigma 

coelestinum 
Spigelia 

gentianoides 
Spigelia 

loganioides 
Spiranthes 

lanceolata 
var. paludicola 

po 1 yant ha 
Sp i rant he s 

Spiranthes sp .??+: 

Stachys lythroides 

R 
T UR 

Spike mosses 
Red-margined 

Fringed campion 
Florida water 

parsnip 
Jackson-vine 
Rugel’s Bahama 
horse - 

nettle 
Florida horse 
nettle 

Parsley ferns 
Bartram’s ixia 

mallow 

T 
UR T 

UR 
UR 

E 
T 

T 
UR X 

UR 

UR 

UR 

UR 

UR 

T 

E 

E 

I1 E 

Gentian pinkro0.t: 

Florida pinkroot R 

Red-flowered 
ladies‘-tresses 

T - 
Florida keys 

ladies’-tresses 
Ladies’-tresses 
Tallahassee hedge 

nettle 
Bladdernut 
Holly ferns 
Silky camellia 

UR I1 T T . , I  

I1 
T 

T 
UR 

Staphylea trifolia 
S tenochlaena sp .;? 
Stewart ia 
ma lacodendron 

E 

T 
T 

; k A l l  native species 
%*All native species except those otherwise listed 
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i - DESIGNATED STATUS' 
-. CIENTIFIC NAPE COMMON NAME USFWS' CITES3 SI' USFS' FDA' FCREPA' IUCN8 

S ti 1 l i n g i a  
. s y l v a t i c a  

*. enu i s 
; Ynpfia martima 
9ur iana  marit ima 
,wietenia  mahogany 
Taxus f l o r i d a n a  

, 'tecta r i a  
c o r i a n d r i  f o l i a  

T e c t a r i a  amesiana 

" e c t a r i a  sp .* 
i e p h r o s i a  . 

angus t i ss ima 
Tephrosia  mohri i  
:e t ramicra  sp.* 

Te t r azyg ia  b i c o l o r  
Thal ic t rum coo ley i  

L 

Slende r  UR 
queen ' s- de l igh t  
spurge 

Pride- of- big- pine 
Bay ceda r  
Mahogany 
F l o r i d a  yew UR 
H a t t i e  Bauer 

ha lbe rd  f e r n  
Halberd f e r n  UR 

(unnamed) 
Halberd f e r n s  
Hoary pea (unnamed) UR 

T 

E 

Pine land  hoary pea UR T 
Epidendrum o r c h i d s  I1 

Cooley ' s  meadowrue UR 
Te t r azyg ia  

Asp i d  iums ' h e l y p t e r i s  s p  .* 
(except  T. normal i s ,  
s h i e l d  f e r n )  . 

f l o r idana  t h a t c h  palm 

microcarpa - -  t h a t c h  p a l h  

"hrinax F l o r i d a  

rhr inax  Brittle, 

. 'hrinax sp.L-2 
T i l l a n d s i a  

Thatch palms 
Wild p i n e  

f a s c i c u l a t a  bromeliad 
l a n d s i a  Twisted a i r  

T i l l a n d s i a  Fuzzy- WUZZY 
pru inosa  a i r  p l a n t  

L i l l a n d s i a  sp.fr2 . A i r  p l a n t s  
(except  T. r e c u r v a t a ,  
b a l l  moss; 
T.  usneoides ,  
Spanish moss) 

L f lexuosa  p l a n t  

T i p u l a r i a  s p  .+: Orchids  
'ithymalus a u s t r i n u s  F l o r i d a  jewbush 
ro r reya t a x i  f o 1 i a  F l o r i d a  t o r r e y a  

- Tourne fo r t i a  Sea- lavender  

i r a g i a  s a x i c o l a  F l o r i d a  keys 
gnaphalodes 

nos eburn  
. Trichomanes sp.+ Filmy f e r n s  . 

Narrow-petaled 
lanceolatum trillium : 

' r i 11 i um 

UR 

UR 

*All n a t i v e  s p e c i e s  
'*All n a t i v e  s p e c i e s  except  t h o s e  o the rwi se  l i s t e d  

I1 
T 
E 

T 

T 

T 
T 

T 

T T 

T '  T :  

T 
E 

T T 
3 

T '  T 

T 

. 
T 

E E 
E 

T 

T 
U 
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- .  I . SCIENTIFIC h M E  COMMON NAHE USFWS' CITES' SI4 USFS5 FDA6 FCREPA7 II' 

Trillium 
lancifolium 

Tripho ra 
craigheadii 

Tr ipho ra 
l a  ti f olia 

Triphora sp.$-k 
Trips a cum 

f 1 o r  i da num 
Trismeria sp .* 
Tropidia polystachya 
Ulmus crassifolia 
Uvularia floridana 
Vanilla barbellata 
Vanilla sp .I;+ 

Veratrum woodii 

Verbena maritima 
Verbena tampensis 
Verbesina 

chapmanii 
Ve rbes ina 
heterophylla 

Vicia ocalensis 
Viola 
hastata - _  

Vittaria sp .-k 
Warea amplexifolia 
Warea cartcri 
Warea sessifolia 

Woodsia sp .*  
Woodwardia sp.f: (ex 

Lance-leaved 
wake-robin 

Craighead's 
nodding-caps 

Broad-leaved 
nodding-caps 

Nodding-caps 
Florida gramagrass 

Bracken fern 
Young-palm orchid 
Cedar elm 
Florida merrybells 
Worm-vine orchid 
Vanillas 
Woods' false 

he1 lebo re 
Coastal vervain 
Tampa vervain 
Chapman's 
crownbeard 

Variable-leaf 
crownbeard 

Ocala vetch 
Halbepd-leaved 
yellow v%olet 

Shoestring ferns 
Clasping warea 
Carter's warea 
Sessile-leaved 

Ferns 
Chain ferns 

warea 

cept W. virginica, V 
irginia chain fern) 

Xyris Yellow-eyed grass 

Xyris 
drummondii (unnamed) 

isoetifolia yellow-eyed 
Qui 1 lwo r t 

grass 
Xyris Karst pond 

Xyris Harper's 
longisepala yellow-eyed grass 

scabrifolia yellow-eyed 

Zamia Florida coontie 
grass 

f loridzna 

$:;All native species 
%*:All native species except those otherwise 

UR 

UR 

UR 

UR 
UR 
UR 

UR 

UR 

UR 
UR 

UR 

UR 

UR 

UR 

I1 

I1 

I1 

I1 

I1 
I1 

I1 

E 

E 

E 

T 

T 
E 
T 

T 

E 

E 
E 
T 

T 

T 

T 

E 

T 

T 

T 

T 
T 

T 
T - .  

T 

T 

1 

E 
R 
R 
T - 

R 
E 

3 

T 
T 

T 

T .  

T 

listed 
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DESIGNATED STATUS 

SCIENTIFIC ~m COHMON USFWS' CITES3 SI4 USFS' FDA6 FCREPA' IUCS 

Zamia 
i n  t e g r i  f o l i a  

Zamia 
umbrosa 

Zamia sp.s* 
Zanthoxylum flavum 
Zephyranthes 

s impsoni i  
Zephyranthes 

t r e a t  iae 
Zephyranthes s p  .* 

(except  aon-white 
spec i e s )  . 

Zmxine  s p  .* 
Zizia l a t i f o l i a  

L 

Coontie  I1 E 

E a s t  c o a s t  
c o o n t i e  

Coonties  
Yel lowheart  
Rain zephyr l i l y  

E a s t e r  zephyr l i l y  

I1 

I1 

T 

T 

Rain l i l i e s  

Orchids I1 
B r i s t o l  golden UR T *  

a l exande r s  

T 

T T 

T 

E 

T 

E 

'E=Endangered; NT=Non-valid Taxon ( i n e l i g i b l e  f o r  f e d e r a l  l i s t i n g )  ; 
R=Rare; SC=of S p e c i a l  Concern; TZThreatened; U=Uncommon; 
UR=Under Review ( f o r  p o s s i b l e  l i s t i n g ) ;  V=Vulnerable; 
VR=Very Rare; X=Extinc$; I=Included i n  Appendix I (of CITES); 
I I=Inc luded  i n  Appendix I1 '(of CITES). 

%. S. F i s h  and W i l d l i f e  Se rv i ce :  L i s t  of Endangered and Threatened 
W i l d l i f e  and P l a n t s ,  1979 ( o f f i c i a l  United S t a t e s  l i s t ) .  . 

Convention on I n t e r n a t i o n a l  Trade i n  Endangered Spec ies  o f  Wiid Fauna 9 L 
and F lo ra .  

4Smithsonian I n s t i t u t i o n :  Endangered and Threatened P l a n t s  of  t h e  
United S t a t e s ,  E. S. Ayensu and R. A.  DeFi l ipps ,  a u t h o r s ,  1978 
( l i s t  o f  s p e c i e s  proposed f o r  i n c l u s i o n  on United S t a t e s  l i s t ) .  

'United S t a t e s  F o r e s t  Se rv i ce :  

6 

Endangered, Rare and Uncommon 
' Wildflowers Found on t h e  Southern  Na t iona l  F o r e s t s ,  1370. 

F l o r i d a  Department of A g r i c u l t u r e  and Consumer S e r v i c e s :  P r e s e r v a t i o n  
of Nat ive F l o r a  of F l o r i d a  Act ,  F l o r i d a  S t a t u t e s  S e c t i o n  581.185, 
1978 ( o f f i c i a l  S t a t e  of F l o r i d a  l i s t ) .  

- 'Florida Committee on Rare and Endangered P l a n t s  and Animals: Rare and 
Endangered B io ta  of F l o r i d a  Volume 5- - P lan t s ,  D.  B .  Ward, e d i t o r ,  
1979. 

I n t e r n a t i o n a l  Union f o r  Conservat ion of  Nature  and Na tu ra l  Resources: 
The IUCN P l a n t  Red Data Book, G .  L.  Lucas and A. H. H. Synge, 
a u t h o r s ,  1978. 

8 

* A l l  n a t i v e  s p e c i e s  
"&All n a t i v e  s p e c i e s  excep t  t hose .o the rwi se  l i s t e d  

4w 
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APPENDIX D 

Legal Status of Endangered and Potent ia l ly  
Endangered Animal Species i n  Florida 



Legal S t a t u s  of Endangered and P o t e n t i a l l y  Endangered 
Animal Species i n  Florida--March 1981 

1 Legal S t a t u s  

Species GFWFC' usms3 C I T E S ~  

Fishes  
Shortnose sturgeon (Acipenser brevirostrum) E - 
A t l a n t i c  s turgeon (Acipenser oxprhynchus) SSC 
Key s i l v e r s i d e  (Hcnidia conchorum) E 
Blues t r ipe  s h i n e r  (Notropis c a l l i t a e n i a )  T 

species 1 T 
Blackmouth shiner (Notropis undescribed 

E I 
I1 
- .  

UR 

bke -~us t i i  Pupfish (Cyprinocion va r iega tus  
hubbs i 1 ssc 

Saltmarsh- topminnow (Fundulus j e n k i n s i )  
Rivulus (Rivulus ammoratus)  

ssc 
ssc 

Okaloosa d a r t e r  (Etheostoma okaloosae) E 
Harlequin d a r t e r  (Etheostoma h i s t r i o )  ssc 

olmstedi maculaticeps) ssc 
Crys ta l  d a r t e r  ( b o c r y p t a  a s p r e l l a )  T 
Key blenny (S ta rks ia  starcki) ssc 
Shoal bass (Micropterus undescribed spec ies )  SSC 
Suwannee bass (Micropterus no t ius )  ssc 

Southern t e s s e l l a t e d  d a r t e r  (Ethcostoma 

Amphibians and Rep t i l e s  
Pine Barrens t r e e f r o g  (Hyla andersoni i )  
Gopher frog (Rana - a r e o l a t a )  
American crocodi le  (Crocodylus acu tus )  
American a l l i g a t o r  (Al l iga to r  

Leatherback t u r t l e  (Dermochelys cor iacea)  
A t l a n t i c  green t u r t l e  (Chelonia mydas mydas) 
A t l a n t i c  hawksbill  tu r t le  (Eretmochelys 

A t l a n t i c  r i d l e y  t u r t l e  (Lepidochclys kempi) 
A t l a n t i c  loggerhead t u r t l e  (Caretta c a r e t t a  

miss i s s ipp iens i s )  

imbrica t a  imbrica t a )  

c a r e t  t a l  
Key mud t u r t l e  (Kinosternon b a u r i  baur i )  
Barbour's amp t u r t l e  (Graptemys barbour i )  

---- 
- 
Suwanncc coo te r  (Chrysemys concinna 

suwanniensis) 
Gopher t u r t l e  (Gopherus polyphcmus) 
Flor ida  key mole skink (Eumeces egregius  

egregius)  

ssc 
ssc 
E 

ssc 
E 
E 

E 
E 

T 
T 
ssc 

ssc 
ssc 

ssc 

E 

UR 

E 

T -  -1 I 
E I 
E I 

E I 
E I 

T I 

UR 
I1 
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1 Legal S t a t u s  

Spec ie s  GFWFC' USFWS3 CITES4 

Blue- ta i l ed  mole sk ink  (Eumeces 

Sand sk ink  (Neoseps r eyno lds i )  
A t l a n t i c  s a l t  marsh water snake 

l i v i d u s )  
eg reg  i u s  

(Nerodia 

T 
T 

T 
UR 

f a s c i a t a  t a e n i a t a )  E 
S h o r t - t a i l e d  snake (St i losoma extenuatum) T 
Big  Pine Key r ingneck snake (Diadophis 

punc ta tus  a c r i c u s )  T 
Red r a t  snake (Elaphe g u t t a t a  g u t t a t a ) - -  

lower Keys popu la t ion  only  ssc - - -  
F l o r i d a  brown snake ( S t o r e r i a  dekayi  vitta)-- 

lower Keys popu la t ion  on ly  T 
Miami black-headed snake ( T a n t i l l a  o o l i t i c a )  T 
E a s t e r n  ind igo  snake (Drymarchon c o r a i s  

couDe r i 1 T 

UR 

T _ - -  
F l o r i d a  r ibbon snake (Thamnophis s a u r i t u s  

sackeni)--lower Keys popu la t ion  only  T 

Bi rds  
Eas t e rn  brown p e l i c a n  (Pelecanus o c c i d e n t a l i s  

ca r o l i n e n s  i s )  T 
E 

Bald e a g l e  (Ha l i aee tus  leucocephalus)  T 

W o o w t  e r i a  ameri cana l  
Golden e a g l e  (Aquila ch rysae tos )  

Osprey (Pandion h a l i a e t u s )  
Everglade k i t e  (Ros t rhamus .sac iab i1 is  

- .  - 

I1 

I1 
T 

plumbeus) E 

Daulus 1 T 

Harsh hawk (Ci rcus  cyaneus) 
Southeas te rn  k e s t r e l  (Falco s p a r v e r i u s  

I1 

I1 
* I1 

I1 
I 

-- 
E a s t e r n  k e s t r e l  (Fa lco  s p a r v e r i u s  s p a r v e r i u s )  
Pigeon hawk (Fa lco  columbarius)  
Pe reg r ine  f a l c o n  (Falco p e r e g r i n u s )  E E 
Audubon's c a r a c a r a  (Caracara cheriway 

auduboni) 
Burrowing owl '(Athene c u n i c u l a r i a )  

T 
ssc 

Cuban snowy p l o v e r  (Charadr ius  a l exandr inus  

F l o r i d a  s a n d h i l l  c r ane  (Grus canadens is  
t e n u i r o s t r i s )  E 

- 
I1 pra  t e n s  is 1 T 

American o v s t e r c a t c h e r  (Haernatouus Dall ia tusISSC 
I- 

Li t t l e  blu; heron ( F l o r i d a  cae rL lea )  ssc 
S n o w  enret (Enre t t a  t h u l a  1 ssc -- -- - -  
Reddish e g r e t  (Dichromanassa ru fe scens )  ssc 
Louisiana heron (Hydranassa t r i c o l o r )  ssc 

I -  
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Legal s t a t u s  1 

Species CFWFC~ u r n 3  C I T E S ~  

Roseate spoonbi l l  (Ajaia a j a j a )  
Limpkin (Aramus guarauna) 
Roseate t e r n  (Sterna d o u g a l l i i )  
Least tern (Sterna a l b i f r o n s )  
.White-crowned pigeon (Columba leucocephala) 
Ivory- bi l led  woodpecker (Campcphilus 

Red-cockaded woodpecker (Picoides b o r c a l i r  ) 
Flor ida  scrub j a y  (Aphclocoma coerulescens  

Har ian ' s  marsh wren (Cistothorus p a l u s t r i s  

Worthington's marsh wren (Cistothorus 

Bachman's warbler (Vermivora bachmanii) 
Ki r t l and ' s  warbler (Dendroica k i r t l a n d i i )  - 
Dusky seas ide  sparrow (Arpmospiza maritima 

p r i n c i p a l i s  ) 

coerulescens)  

marianae) 

p a l u s t r i s  prriseus) 

n ig r i scens )  
Cape Sable seas ide  sparrow (Amwspiza 

maritima m i r a b i l i s )  
S c o t t ' s  seas ide  sparrow (Ammospiza maritima - -  

peninsulae)  
Wakulla seas ide  sparrow ( h o s p i z a  maritima 

jun ico la )  

savannarum f lor idanus)  
Flor ida  grasshopper sparrow ( h o d r a m u s  

Hamnal s 
Gray b a t  (Xyotis g r i scsccns )  
Indiana b a t  (Ifyotis s o d a l i s )  
Eastern chipmunk (Tamias s t r i a t u s )  
b n g r o v e  fox  s q u i r r e l  (Sciurus n i g e r  

Shermaa's fox s q u i r r e l  (Sciurus n i g e r  
avicennia ) 

shermaai) 
Gof f '  s pocket gopher (Geomys p i n e t i s  gof f i) 
S i l v e r  rice rat (Oryzomps argen ta tus )  
P a l l i d  beach mouse (Peromyscus pol ionotus  

decolora t u s )  
Choctawhatchec beach mouse (Peronyscus 

~. 

polionotus a l lophrys)  
Perdido Bay beach mouse (Pcromyscus 

polionotus t r i s s y l l e p s i s )  

ssc 
ssc 
T 
T. 
T 

E 
T 

T 

ssc 

ssc 
E 
E 

E 

E 

ssc 

ssc 

E 

E 
E 
ssc 
T 

ss I= 
E 
E 

E 

T 

T 

E 
E 

E 
E 

E 

E 

- 
E 
E 

UR 

0000179 
D-3 



1 Legal Status 

a 

Species CFWFCz USFWS3 CITES4 

Florida mouse '(Peromyscus floridanus) 
Key Largo cotton mouse (Peromyscus 

Chadwick 6each cotton mouse (Peromyscus 
possypinus allapaticola) 

gossypinus restrictus) 
Key Largo woodrat (Neotoma floridana 

sma 11 i ) 

floridanus)--except in Baker and 
Columbia counties and Apalachicola 
National Forest 

Florida black bear (Ursus americanus 

Key Vaca raccoon (Procyon lotor auspicatus) 
Everglades mink (Mustela vison - -  evergladensis 
River otter (Lutra canadensis) 
Florida panther (Felis concolor coryi) 
Bobcat (Lynx rufus) 
Caribbean manatee (Trichechus manatus 

latirostris) - 
Key deer (Odocoileus virginianus clavim-) 
Blue whale (Balaenoptera musculus) 
Finback whale (Balaenoptera physalus) 
Sei whale (Balaenoptera borea l i s )  
Humpback whale (Megaptera novaeangliae) 
Sperm whale (Physeter catodon) 

-_I__ 

Invertebrates 
Stock Island tree snail (Orthalicus reses) 
Bahamas swallowtail butterfly (Papilio 

andraemon bonhotei) 
Schaus swallowtail butterfly (Papilio 

aristodemus ponceanus) 
Atala butterflv (Eumaeus atala florida) . .  
Oklawaha sponge (Dorsilia palrneri) 
Kissimmee sponge (Ephydatia subtilis) 

T 

E 

ssc 

E 

T .  
T 
IT 

E 

E 
T 
E 
E 
E 
E 
E 

UR 

UR 
E 
UR 

E 
E 
E 
E 
E 
E 
E 

T T 

T T 

T T 
UR 
UR 
UR 

I1 
I 

11 

- 1  

I 
I1 

I 
v 

1 

'E=Endangered; T=Threatened; SSC=Species of Special Concern; 
UR=Under Review (for possible listing); Izincluded in Appendix I; 

. II=included in Appendix 11. 

'Game and Fresh Water Fish Commission. 

3U. S. Fish and Wildlife Service. 

Convention o a  International Trade in Endangered Species of Wild Fauna 4 
and Flora. 

776SSPWL7/e 
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ts&=G- 5: 7 

ARCTIC PEREGRIIIE FALCOll 

- Falco pereqrinus tundrius (White) 

- Order: Falconiformes 
0- 

Farnilx: Falconidae 

Status: 

western Greenland. Migrates south  chiefly t h r w g h  eastern and middle 
North her ica  t o  the G u l f  Coast o f  the U n i t e d  States and then on t o  middle - 
and South  her ica  as f a r  south as Argentina and Chile. 
along the Atlantic ccast may chiefly be f r m  breeding areas in western 
Greenland. 
the southern tip of F lor ida .  

Endangered throughout  i t s  range (Federal Reqister 10/13/70; 12/2/70).  
- 

* Ranqe: Breeds in the treeless tundra area of Arctic Alaska, Canada, and 

Southward migration 

Some overwintaring apparently occurs along the Gulf coast and 

Descri tion- Medium-sized hawk w i t h  long wings and long ta i l .  + s a t e  gray above; wing and ta i l  feathers, and flanks barred w i t h  black. 
Black moustache marks on side of face. Throat white. 
white and reddish buffy, extensively spotted and barred w i t h  black.  
and feet yellow. Immature birds are brown above, streaked below. Like 
the American peregrine in general appearance, b u t  snaller and paler in 
co lora t ion ,  and with narroxer moustache marks on the side of the face. 

Reasons for Current S t a t u s :  All field and laboratory eviderxe p o i n t s  t o  
the cumulative cifects o f  chlorlnatcd pesticides and thelr breakdown 
products, especially DDT and i t s  derivative DDE, which have been ragnified 
up the food chain t h r o u g h  the process o f  bioconcentration. These compoun’ds 
have Increased adult mortality and reduced production of young by affecting 
reproductive mechanisms and causing eggs t o  become thin-she1 led or otherwise 
ionviablc. 

Adult is  

Below coloring 
Legs 

Habitat: Nestlng h a b i t a t  fs the Arc t ic  tundra from northern Alaska t o  
Greenland.  W i t h i n  this range thc local terrain may vary fron gently 
rolling tundra t o  prxipitous c l f f f  areas alcng rivers. The birds encounter 
almost a l l  h a b l t a t  types found in the eastern United S a t e s  while on thefr  
rnfgrzticn routes, b u t  prey species are usually h u n t c d  ovcr open areas such 
as waterways, swamps, marshes, and fields. Coastal h a b ’ t a t s  are used 
ex tens i vel y for t m p o  rary stopover du r l  ng migration. 

Critfcal Habf ta t :  Idone designated. 

Feedin H a b i t s :  Peregrines usual ly  h u n t  their prey in :he afr, rather + lati on the ground. 
the pcregrlnc, i t  w i l l  usually esciipe. Whlle flylng hicjh above i t s  prey, 
the peregrine will dive or “stoop” and strike I ts  quarry I n  

I f  the prey f l ies  I n t o  cover o r  manages t o  s t ay  above 

0 0 0 0 1 8 1  
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ARCTIC PEREGRINE F.\LCG!l - - F. 2. - tuvlrius 

midair. 
b l c ~  fron the falccn 's  talcns. 
m e j i m  t o  small size are l ikely t o  be p k n t i a l  prcy. 

The prey i s  e i the r  struck t o  the ground o r  kllled o u t r i g h t  by the - 
Host of the more cornon bitd specfes cf 

Scproduction and Dcvelopinent: The birds begin  thefr courtshiD b e h a v i o r  i n  - ~ d y  soon a f t e r  a r r i v i n g  on the breeding grounds .  A n 
whkh  i s  relatively hiihcr t h a n  the surrounding terra 
geogr,zphic area, the s i t e  may vary a l l  the way from d 
c l i f f  ledge more t h a n  300 f ee t  hign. The nest i t s e l f  
l i t t l e  more than a natural depression or scrape. Egg 
d u r i n g  the f i r s t  half of June with the average clutch 
eggs. I n c u b a t i o n  lasts  a b o u t  30 days with the female 

s t  si te '  i s  selected 
n. Depending on the  
low hummock t o  a 
usually consists of 
laying occurs mostly 
s ize being three 
doing most of the 

incubating while the male h u n t s .  
the  young requires a minimum period of 95 days. 
recently recorded in Arctic Alaska as 1.4 young per pair ,  and in western 
Greenland as  2.5 young per palr-the difference between the lccations 
being attrfbuted t o  higher pesticide levels in the Alaskan population. 

From laying t o  icdependent existence o f  
Fledging success has been 

A few peregrines may begin breeding a t  one year of age, b u t  most d o  no t  
begin until  age two. I t  i s  uncertain i f  any wait until  age three  before 
breed i ng . 
Po ulation Level: 
h ' n w  t o  50 percent or less  of h is tor ic  levels.  There are possibly 
no more thar: 50 pairs  remaining i n  Arctic Alaska, and a few thousand p3irr 
in Arctic Canada. No es t ina te  i s  availab?e for  Greenland.  

' 

I n  th2 Alaskan and Canadian Arctic most populations 

Reccvery Team: Rene M. Oollcngfer, Tem Leader 
Wildlife Assistance 
U.S.  F i s h  and 'rlildlife Service 
Post Office Box 1518 
Concord, Nciv Hampshire 03301 
FTS 834-4780; Conm. 603/225-9621 

Rwoverv Van: 
p o p u l a t i o n ,  has been completed and i s  under review. 4 1 t h o u g h  the plan 
covers b o t h  the Arctic and American peregrines, i t  d o ~ l s  almost exclu- 
sively w i t h  F. e. anatrim, since F. 2. tmdr ius  does I -,t nest i n  t he  United 
States .  
mostly to  the pro tec t im o f  nfgration and winter h a b i t a t .  

A d r a f t  recovery plan for  the peregr'ne falcon, eastsrn 

Rec&mendations fo r  the-Arctic peregrine ar2 therefare 1 i i n i t e d  

'Other hnaae!:ent Activ i t ieslRecornmendat ions: 
include intensified leg21 protecticn, increased pub1 i c  awareness of the 
peregrine's endangerEd s t a tus ,  and further reductions of persis tent  pesti- 
cides ill the environrnent, e s p c i a l  ly in those S o u t h  Anerlcan countries 
\.here peregrines overwir!ter. 

Needed or on going actions 

I .  - 
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:-ARCTIC PEREG2INE FALCON - 2. t rndrius 

References : 

Bollenglcr, R.M., Jr., e t  a l .  1976. Eastern peregrine falcon recovery 
U.S. Department o f  I n t e r i o r ,  Fi,sh and I J l l d l i f e  Service. plan (Dra f t ) .  

Eoston, Massachusetts. 130 pp. 

U.S. Department o f  I n t e r i o r .  1973. Threatened w t l d l i f e  o f  the United- 
States. U.S. Government Pr in t ing  Of f ice .  Washington, D.C. 289 pp. 

U S .  Oepartment of I n t e r f  or. 
W i l d l i f e  I n f o m a t i o n  System (SWIS). 
National Fish and Wi ld l i fe  Laboratory, Washington, D.C. 

1978. Specf es accounts for Sensit ive 
Fish and W i l d l i f e  Service, 

0000182 E-3 



e h
 

E-
4 

-

(IJ 
a: 
0 0 (E 

!lJ 
0:: 

Z
 

0 
C2 

(J
 

• 
~
 

Z
 

4 
~ 

UJ 

-0
 

a: 
a 

w
 

i= 
>

 
a. 

<
 

~O 
(J

 
a: 
(,IJ 

;:: 
~
 

(.) 
a: 

..J 
<

 
« a: UJ 
z UJ 
(!) 

• 
, 

\ 
<

 
. t"" 

. ~."': • 
. , .. '. 

.i 
, 

I 
• 



BRWN PELICAN 

* Pelecanur occidentalls (Gmelfn) 

- Order: Pet ecani formes - famllv: Pelecanldae 

Sta tus :  Endangered throughout Its range (Fderal Reqlster 10/13/70; 12/2/70). 

Ran e: 
&Indies and many Carlbbean Islands, and t o  Guyana and Venezuela I n  
South her lca.  
d u r l n g  the 1960's, but a small number have sfnce been reintroduced. - .  The 
former and present d i s t r l b u t i o n  are the same. 

Found along the coast from North Carolina to  Texas, Mexlco, the 

Brown pellcms were extirpated from the Loulslana coast 

Description: A large dark gray-brum water bird w l t h  white about the head 
and neck f n  the adults. 
w l t h  white underparts. The brown pellcan w 'ghs  up t o  8 pounds and 
larger lnd lv idua l s  have wing spreads of over 7 feet. 

Immatures are gray-brown above and on the neck, 

Reasons for Current Status: Reduced abundance has resulted prfmarily from 
the col lame o f  thin-shelled mas or other Impairment o f  rewoductive 
success caused by ingestion of-pestlclde residues. In  the fobd Mshes. The 
principal residues are DOT compounds (Including DOE and DDD), polychlorin- 
ated bf 2henyls (PCB's), dieldrin, and endrln. Along the Atlantic Coast 
egg shell t h i n n f n g  I s  mor5 acute In the northern end o f  the range. Egg 
shells ar? somewhat thinner than normal In Florida, b u t  the populatlon has 
remaind stable. Pesticides have drastically reduced the Texas populat!on 
and completely el Sminated the or iginal  Loulslana populat ion.  

Other detrimental factors include human disturbance o f  nesting colonies 
and mortalities t h a t  result from the birds being caught on f l s h  hooks and 
subsequently entangled i n  monofilament llne. 

. 

Habf tz t :  
birdseldom venturing more t h a n  20 miles o u t  t o  sea except to  take 
advantage o f  especially good fishlng conditlons, and even then i t  I s  rare 
t o  f fnd  one more t h a n  40 m l l e s  out. 

Feeding occurs prlmarlly In shallow estuarine waters w i t h  the 

Sand splts and offshore sand bars are used extcnslvely as d a l l y  l o a f i n g  
and rtoctum31 roost areas. The preferred nestlng s l tes  are small coastal 
islands which  provide prutectlon from mmnal?an predators, especially 
racoons, and sufflc1ei.t elevation t o  prevent widescale flocdlng of nests. 

No d a t a  ar? avaflable on home ranga or terrltory s l r c .  

Crl t fcal  Habl t a t :  None deslgnated-. 
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BROWN PELICAN - - P. occidentali; 

Fecdino Flabits: The d i e t  consfsts entirely of fish, especially menhaden, 
!,;u)let, sardines, and pinfish which the b i r d s  capture by p l u n g i n g  downwind 
into the water. While under water the pelican reverses direction and 
emsrges facing upwind, an upwind takeoff being essential  for such a heavy 
b i r d .  

Reprcduction and Development: Brown pelicans nest i n  colonies mostly on 
sinal1 coastal islands. Ihe nests are  ustrally b u i l t  i n  mangrove t rees  3r 
s imilar  s ize vegetation, b u t  ground nesting may also occur. Ground nests 
vary frcm practfcal ly  no th ing  t o  well b u i l t  nests o f  sticks, reeds, 
straws, palnetto leaves, and grasses. Tree nests are made o f  similar 
m t e r i a l s ,  only they a re  more firmly constructxi. 

Nesclng i s  mostly in ear ly spring or summer, although f a l l  and winter 
nesting have been recordsd in some loca l i t i e s .  
eggs. All courtship behavior i s  confined t o  the nest s i t e .  Tha male 
car r ies  nesting materials t o  the female and she builds the nest. 80th 
share I n  fncubation and rearing duties.  

- e 

* 

- 

Normal clutch s ize i s  3 

I .  

. 

The species is  cons ider4  t o  be long-lived; one pelican captured i n  
Edcpa t e r ,  Florida, i n  November 1964, was found to have been banded i n  
September 1933, over 31 years previously. 

P o p u l a t i o n  Level: 
eas t ,  mostly i n  Florida, b u t  including about 3,200 pairs i n  S o u t h  Carol 'na,  
and a small population of less  than 100 birds on Castle Island, North 
Carolina. The South Carolina p o p u l a t i o n  was once estimated a t  5,000 
pairs.  The former breeding population i n  Louisiana, possibly numberin3 
more t h a n  50,000 birds, has been extirpated. The Sta te  currently has 
a b o u t  400 pelicans t h a t  a r e  the' resul t  o f  transplants from Florida, b u t  
these bfrds have not become reestablished as a v i a b l e  breeding p o p u l a t i o n .  
Alabama had a non-breeding population of 400 pelicans in 1974, u p  from the 
low o f  60 birds i n  1971, b u t  s t i l l  well below the 1,800 recorded i n  1956. 
Approximately 100 t o  200 non-breeders are  located along the Georgip coast. 

There a re  9,000 t o  9,500 breeding pairs i n  the South- 

Any mcmircnsnt of population trends must consider ncrmal rovemcnts cf the 
biids. I t  i s  known, for example, t h a t  f i r s t  year pelicans i n  South  
Carolina and along both Florida coasts show a tendency for sokthward 
mig ra t i on  i n  the f a l l  t o  the southern t i p  of F l o r i d a .  

Recovery Team: Mr. Lovett Will iarns (Team Leader) 
W i  Id1 i f e  Biol ogi s t  
Florida Game and Fresh Water 

F i s h  Commission . 
4005 South Main St ree t  
Gai ncsvi 1 1 e,  F1 orfda  32601 

(Tcl ephone: 904/376-6281) 
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/ 8ROAN PELICAN - - P. occidentalis 
. .. 

Recover Plan: Major objectives identified in the prel fmfna ry  Recovery 
F f Z d m  

1. Characterize suitable nesting habitat and identify al l  such 
places , 

2. 

3. 

,4 .  

5. 

6: 

7. 

8. 

9.  

. 10. 

Develop methods t o  correct site deficiencies, 

Select sites t o  be stocked, 

Oevel op stocking methods , 
Find and arrange sources o f  stock, 

Carry o u t  stocking program, 

Monitor success o f  new colonf es, 

Environmental measurement of 1 i d  t i n g  factors,  

h i  t ia te  corrective measures for limiting factors, 
whet-e possibje, and 

Monitor population trends t o  evaluate effects o f  limiting f x t o r s .  

- 

- 

Other E!anaqcment Ac ti v i  ti es/Recmenda t i ons : 
o f  use of persistent chemical pesticides, and educate fishermen in t h e  
correct method of releasing hooked pelicans. 
estimated to  cause 500 or more mortalities per year. 

References: 

Keeler, James E. 1976. Birds. In: Endangered and threatened plants 
and animals of Alabama. Herberrf3oschung, ed. B u l l .  Alabama Museum 
of Natural History 2:80-87. 

Odum e t  a l .  1977. Georgia's protected wildlife. Georgia Department of 
Natural Resources, Game and Fish Division. Social Circle, Georgia. 
5 1  PP- 

Encourage strict regul a t  i on 

This la t ter  problem i s  

U.S. Department o f  Inter ior .  1976. Species accounts for Sensitive 
Wildlife Information System (SWIS). Ccmpiled by Fish and Wild1 ife 
Serv i c e , Na t i  ona 1 W i 1 d 1 i fe' La bora to ry ,  Ga i n esv i 1 1 e , fl or id a. 

U.S. Department of Interior. 1973. Threatened Wildlife o f  the United 
States. U.S. Government P r i n t i n g  Office. Washington, D.C. 293 pp. 

Williams, Lovett E. 
(Preliminary Draft). U.S. Departiient o f  Interior, Fish and Wildlife 
Service. Atlanta,  Georgia. 48 pp. 

1976. Recovery plan for  the Eastern Brown Pelican 

E-7 

e 

0000184 



. 

-
.

 

. 

E-
8 



RED-COC KADED HOODP EC KER 

Picoid?s (oDendrocopos) boreal i s  (Vieil lot)  

Order: Picifones 

Family: Picidae 
- 

Status: Endangered throughout  its range (Federal Reqirter 10/13/70). 

Range: 
previous range slightly larger w i t h  more uniform d i s t r i b u t i o n .  

Presently found in scattered locations throughout the southeast; 

Description: Small woodpecker, 18 t o  20 an. long,  wing span 35 t o  38 cm., 
black and white norizontal stripes on back, white cheeks and under parts, 
flanks black streaked. The cap and stripe on the side o f  the neck and the 
throat are black, The male has a small r d  spot on each side o f  the black 
cap. 

Reasons f o r  Current Status: The red-cockaded woodpecker was described by 
Audubon as being abundant  i n  1839, but  i t  received l i t t l e  study u n t i l  
around 1970 when investigations began t o  indicate t h a t  the species could 
be headcd for extinction. The decline is a t t r ibu ted  primarily t o  the 
reduction o f  pine forest w i t h  trees sixty years old and older. 
pines i n  this age group infected w i t h  red-heart d i s e ~ s e  generally provide 
the specialized nesting s i tes  wh ich  these woodpeckers require. 

L i v i n g  

* 

Habitat: 
minimum age of 60 years. is most commonly 
used, b u t  other species o f  southern pine are also acceptable. Dense stands, 
stands t h a t  are primarily hardwocd, o r  t h a t  have a dense understory are 
avoided. 

Cavity excavat ion for roosting most always occurs i n  l i v i n g  pines, and 
usually i n  those which are infected w i t h  a fungus prrducing what i s  known 
as red-heart disease. A cav i ty  tree area is  referrcd t o  as a colony. 
There may be a number of cavities i n  the colony and IJP t o  seven or eight 
:roodpeckers i n  the immediate area, b u t  there will be only one breeding 
p a i r  i n  the group. Completed cavities in active use xual ly  have numerous 
small surrounding excavations which exude sap. The jirds keep the sap 
flowing apparently as a cavity defense mechanism a g z i n s t  r a t  snakes and 
possibly other predators. Depending on the quality o f  the h a b i t a t ,  the 

.home range for  a clan ( a  family u n i t )  may vary from about one hundred or 
so acres, u p  t o  two hundred acres. 

The basic habitat requirement i s  for open stands of pines w i t h  a 
Longleaf pine (Pinus palustris) 

- 

Critical Habitat :  None designated. 

e 
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RED-COCKADE0 WOODPECKER - - P. boreal  i s  

Fcedinq Habi ts ;  The d i e t  cons i s t s  main ly  o f  i nsec ts  which fnc lude ants, 
beet!es, grasshoppers, wood-boring insec ts ,  c a t e r p i l  b S ,  and corn ear 
worms i f  ava i l ab la ;  and t o  a l e s s e r  extent ,  seasonal w i l d  f r u i t s  (about 1 6  
t o  19 percent  o f  t he  d i e t ) .  

Re rod t ic t ion  and Development: + une rvith the female u t i l i z i n g  her  mate's r o o s t i n g  c a v i t y  f o r  a nest. 
Egg l a y i n g  occurs d u r i n g  A p r i l ,  May, and 

Maximum c l u t c h  s i z e  i s  seven eggs w i t h  the  average being th ree  t o  f i v e  
eggs. From egg laying t o  f l edg ing  requires about thirty-eight d a y s ,  and 
then another several weeks a r e  needed before t h e  young become complete ly  
independent. Most o f t e n  the  parent  b i r d s  and some of t h e i r  o f f s p r i n g  frcm 
previous years form a f m i l y  u n i t  c a l l e d  a c lan,  and r e a r i n g  the new b i r d s  
becomes a shared r e s p o n s i b i l i t y  o f  the  c lan.  However, s i n g l e  p a i r s  may 
a1 so breed success fu l l y  w i t h o u t  the  b e n e f i t  o f  these "he1 pers". 

Populat ion Level :  Estimated a t  3,000 t o  10,000. An accurate census i s  
needed. 

Recovery Team: Jercme A. Jackson, Team Leader 
M i s s i s s i p p i  S ta te  U n i v e r s i t y  
Department o f  Zoo1 ogy 
Post O f f i c e  80x Z 
M i s s i s s i p p i  State,  M i s s i s s i p p i  39762 

Recowry  Plan: 
very  b r i c f i y  out1 ined below: 

A p lan  has been developed and prov ides reconimendations as 

3 

1. 

2. 

I d e n t i f y  ex tan t  popu la t ions  and ma in ta in  a f i l e  o f  t h i s  i n fo rma t ion .  

P ro tec t  ex tan t  populat ions when poss ib le  and encourage b e n e f i c i a l  
management on both p r i v a t e  and p u b l i c  lands. 

3. Attempt reestabl ishment  of popu la t ions  where t h e  b i r d s  have been 
ex t i rpa ted ,  bu t  where s u i t a b l e  h a b i t a t  s t i l l  e x i s t s .  - 

4. L ink  e x f s t i n g  populat ions w i t h  h a b i t a t  c o r r i d o r s  t o  a l l o w  popu- 
l a t i o n  expansion and reunion o f  f r a g m 2 n t d  segments o f  the  gene 
pool. 

References: 

Jackson, Jerome A. 1976. Recovery p lan  for t he  red-cockaded woodpecker. 
U.S. Departmeat of I n t e r i o r ,  F i sh  and W i l d l i f e  Service, A t lan ta ,  Georgia. 
23 PP- 

U.S. Department of I n t e r i o r :  1977. Species accounts f o r  S e n s i t i v e  
W i l d l i f e  In format ion System ( S W I S ) .  Fish  and N i l d l i f c  Service, Nat ional  
bii 1 d 1 i f e  is bora to ry  , Ga i nesv i 1 1 e, F l  o r  i d  a. 
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AMERICAN ALLIGATOR 

Alligator mfssissinpiensfs (Daudin) 

Order: Crocodil f a  

Famf ly: Crocodyl idae 

Status: Endangered i n  the following areas: Arkansas, Mississippi, 
' m a ,  North Carolina, inland coastal p la in  of e o r g i a  and Sou th  Carolina, 
and f n l a n d  Loulsfana. Threatened in the following areas: a17 o f  f lor ida 
and tho coastal areas of Georgia, South Carolina, and Louiskna. The 
a l l iga tor  Is not actual ly  considered as endangered or threatened i n  
Louisiana's Carrieron, Vemillon, and Calcasieu Parishes, b u t  i t  i s  lfsred 
as "threatened" under the Endangered Species Act's s imllar i ty  o f  appearance 
provision. Alligator h u n t i n g  is permftted in these three parishes i n  
accordance w i t h  S ta te  laws; however, res t r ic t fons  such as tagg ing  o f  hides 
and licencing o f  buyers are imposed by Federal regulation t o  insure tha t  
a l l iga tors  are not taken from biologically endangered or threatened 
populations and 11 legal ly  entered i n t o  cmimercial trzde. 
9/26/75; 1/10/77) . 
Ranqe: On Atlantic coastal plain from Tyrrel County, hlorth Carolina, 
exterdfng southward and around the U.S. coast l i ne  to  Corpus Chris t i ,  
Texas; and north i n  the Mississippf drainage to  Arkansas and southeLstern 

- 

(Federal Reqister 

' Oklahoma. 

Description: Large roughbacked r e p t i l e  with a broad roundid snout ;  , 
fourth tooth on lower jaw f f t s  into notch in upper jaw ( i n  the American 
crocodile the fourth tooth i s  exposed when the jaws are  closed). Although 
most adults range from 6 to  12 ' fee t  i n  length, a feH may grow t o  more than 
15 feet .  

Reasons for  Current S ta tus :  A1 l iga tor  populatfons a re  estimated to have 
reached a l l  time lows in the l a t e  1950's and early 1960's. Records i n  
Louisiana, for example, show that  the a l l i g a t w  take dropped from 35 ,796  
hides i n  1948-49 t o  1,091 i n  1960-61. In 1967 the U.S.  Deparlnent of the 
Inter ior  det2rmined the a l l i ga to r  to  be an endangered species as a resul t  
of excessive exploitation and through habl t a t  loss resulting from human 
encroachment. The f i r s t  mentioned factor ,  whfch involves both over 
h u n t i n g  and i l lega l  poaching, is  undoubtdly the most important. Experi- 
ence has shorn tha t  determined h ide  hunters can easi ly  wipe o u t  the 
species over large areas i n  a re lat ively short  tlmc. 

H a b i t a t :  River systems, canals, lakes, swamps, bayous, and cocstal 
marshes. Studies conducted by the Louisiana Wildlife and Flsheries Com- 
mission indicate tirat a l l iga tors  may move for  considerable distance, and 
t h a t  males move far ther  t h a n  females. 
averaged 3,162 acres, and for females 21 acres. Minimum dai ly  travel for 
males averaged 2,411 f ee t ,  and for  females 79 feet.  The studies a lso -- showed t ha t  Inales u t i l f ze  large open bodies of water t o  il much greater  
extent than fcmal es. 

The minimum home range for  males 

E-12 



AHERICAtl ALLIGATOR - A. mf ssissfppfensis 

The alligator's tolerance for salinity varfes w f t h  age and should be a 
management consideratlon f w  sal t  water marshes. 
adults, b u t  salinftfes much greater t h a n  ffve percent may be harmful for 
the newly hatched. 

Tolerancs I s  h i g h  for 

Cri t ical  Habi t a t :  None designated. 

Feedlno Habits: 
reptilesl anphibians, birds, ff shes, and crustaceans. 

Eats most anything o f  a suitable size includity mamma 

Reproductfan and Development: Allfgators are thought  t o  beccme sexual y 
mature a t  about  6 or / years of ege, or a t  approximately 6 feet fn-length. 
The tice of nesting varies somewhat, b u t  ft can be expected t o  occur 
smetirne i n  la te  spring or early summer. Using grass or other vegetatfon, 
the female constructs a nest mound which may be better t h a n  2 feet h i g h  
and 6 feet across. The eggs are l a i d  i n  a cavity area near the t o p  
center of the mound and then covered by 6 or 7 inches of vegetation. 
Maximum clutch size may be 60 o r  more eggs, b u t  35 or 40 is  more near 
average. The female normally remafns i n  the general vicfnity of the nest 
u n t i l  the eggs hatch. 
eggs i n  a b o u t  9 week's time. 
the female who usually returns t o  aid their escape by uncovering the nest 
cavity. 

. 

Heat from the decaying vegetation incubates the 
As the young hatch o u t  they begin cal l i n g  . 

Pcpulatfon Level: 
number occurrinq w i t h i n  the area of Threatened status. Estlmates of t o t a l  

Estimatd a t  734,384 w i t h  about 75 percent of this 

state populat ions are as follows (1974 d a t a ) :  
Georgia, 29,954; Flo r ida ,  407,585; Louisiana, 2C0,582; Texas, 26,784; 
Mississippi, 4,740; Alabama, '12,715; North Carolina, 1,314; Arkansas, 
1,900; Oklahoma, 10. 

South Carol ilia, 48,706; 

In recent years the a l l i g a t o r  has increased i t s  numbers i n  many areas t o  
the p o i n t  t h a t  reclassification to  a lower status appears needed. Reclassi- 
f i ca t i cn  i n  southern Louisiana fs currently i n  progress (Fcdera? Resister 
10/2/78), and other states are also likely t o  becone I n v o m  supportins 
d a t a  arc developed. 

Reccvery Team: Ted Joanen (Team Leader) 
Louisiana Wildlife and Ffsherfes C o m i s s l o n  
Route 1, Box 20-8 
Grand Chenier, Loui sf ana 70643 

Recovery P lan :  Under development: 

Other Pfanmement Act 1 v i  ti es/Rnccmmenda t f ons : A1 1 f .I tor p o ~ u  1 a t  ions 
wcvi ousi Y ext i mated from much o f  rhsir hi'staric r( i-kansas range have been 
restored io sore'extent th rough  the efforts o f  the Arkansas GGe and Fish 
Cmml ssion. 
alligators frcm Louisiana and mde releases over much of the southern and 
eastcen tral portf ons of the State. 

From 1972- 1977 the Cmmi ssion obtaf ned over 1700 surplus 

e 

c 

e 
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~ . F ; E R I C A N  ALLIGATClR - A. mississippiensis 

Until a Recovery Plan  i s  completed and ready for fmplementation, or the 
species i s  otherwise secure, existing rneastlres wlll be continued t o  

References : 

8 control unnecessary habitat  destruction and over exploi t a t i o n .  
" /  

Joanen, T. 1969. Nesting ecology o f  alligators i n  Louisiana. Proc. 
S.E. Game and Ff sh Commission, 23: 141-151. 

. and L. McNezse. Louisiana's alllgator research program 

New Orleans, Louisiana, April 19, 1975. 

a l l i g a t o r  t o  threatened status i n  certain parts of i t s  range. 
Register. 

( u n p u i s h e d ) .  

U.S. Department of Interior. 1977. Recl assiffcation o f  herican 

Presented a t  the 68th National Audubon Convention, 

Federal 
January 10, 42(  6 )  : 2071-2077. 
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GREEN SEA TURTLE 

Chelonia wdas (Linnaeus) 

Ord er: Tes tud  I nata 

. *  * -  Family: Chel on1 fdae 

m 

. -  . 
St3tus: Endangered I n  Florida and the Pacific coast o f  Mexico; threatened 
'=ere (Federal Reqlster 7/28/78). 

Ranqe:. Fobnd throughout  the world i n  t ropical  and temperate seas and 
oceans.. The  North American dls t r ibut ion I s  from Massachusetts t o  Mexlco, 
and froa Brit ish Columbia t o  Baja California. In Region 4, green t u r t l e s  
also occur in Puerto Rlco and the Vlrgln Islands. 

Continental U.S. nesting is limited to  small popu la t i ons  on Florida's eas t  
coast from Brevard County to  Broward County, and especially on Jupi ter  and 
Putchlnson Islands. Reglon 4 nestlng also includes Culebra Island, Puerto 
Klco. 

. 

. .  

Descriptfon: The green sea t u r t l e  graws t o  a maximum si te  of abou t  four 
f ee t  ana a weight of 440 pounds. I t  has a heart-shaped shell , small head , 
and sfngle clawed f l ippers .  Color I s  variabte. Hatchllngs generally have 
a black carapace, white plastron,  and whfte margins on the shell  and 
limbs. The E d u l t  carapace I s  smooth, keelless, and l i gh t  t o  dark byown 
w l t h  dark m o t t l i n g ;  the plastron I s  whitlsli t o  l i gh t  yellow. Adult heads 
a re  l l gh t  brown wlth yellow markings. > 

Identifying charac ter l s t lcs  Include four costal p l a t s ,  none o f  which 
borders the nuchal shfeld,  no jagged marginats and only one p d r  of pre- 
frontals  between the eyes. 

Reasons for Current S ta tus :  Factors in the decllna include overutil i ra t lon  
as  a food source by humans, excesslve nalural predatfon f n  sone areas, loss  
of ncstlng habi t a t ' t o  human encroachment (incltidfng d f  sorientation'of 
hatch1 lngs due t o  excessive artff ical  l i g h t )  , Inadvertent drownings  when 
the tu r t l e s  become trapped I n  fishing and shrimplng trawls, and lack o f  
adequate regu 1 a tory mec ha n I sms . 
H a b i t a t :  
'(cxcept when migrating) inside reefs, bays, and in le t s .  The t u r t l e s  a re  
at t racted to  lagoons and shoals  w i t h  an abundance of -arine grass and 

' alsae.  Open beaches w l t h  a sloping platform and minir-a1 dfsturbance are 
requl red for' nestlng. 
f l x a t l o n  and often make long distance migratfons between f e d l n g  grounds 
and nestlng beaches. 
f n  Sargassum clcmps. 

Green t u r t l e s  are generally found I n  f a i r l y  shallow waters 

Green turt les apparently have d strong nestfng si t c  

EatchlinSs have been observed t o  seek refuge and food 

E-16 
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GREEN SEA TURTLE - L. m d a s  

C1-1 t i ca l  Habf t a t :  None designated ; however, the Fish anc ,?  Id1 i fe  Service 
has a proposal i n  preparation. 

Feedlna :.labits: M u l t s  feed largaly on marine al?ae and 
s h a ) l o w  water areas. They may also cocsume small inoIIusK4, sponges, 
crustaceans, and j e l ly f i sh .  

-1sses i n  
e 

' -  

Recroduction and Develocnent: 
For klorida i t  i s  rcughly Apr i l  through August. 
a t  two, three, or four year intervals.  
clutches I n  a season a t  9 t o  13 day intervals.  
75 to .200 eggs w i t h  incubation requiring 48 t o  70 days, depending on 
beach and water conditions. 
Survival t o  natur i ty  i s  very low. Age a t  r a t u r i t y  f s  thought  t o  be 4 t o  
6 years i n  troplcal waters and 5 t o  13 years In temperate waters. 

Pipulation Level: Estfnated t o  be no more than  600,000 adul ts  world- 
wide. The Florida popula t ion  is  thought t o  be less t h a n  100 adults. 

Thz nesting season varies w i t h  the local i t y .  
Nesting occurs nocturnally 

A fw,ale inay lay as many as seven 
C l u t c h  slre varies f r m  

Hatchlings generally emerge a t  n i g h t .  

Recovery Team: Ms. Sally Hopkins, Co-team Lsader 
Martne Resources Divislon 
Box 1255.3 
Charleston, S.C. 29412 
Telephone: 803/795-6350, Ext. 282 

Dr. Peter C. H. Prftchard, Co-team Leader 
Florida Audubon Society 
P. 0. Drawer 7 
Maitland, Florfda 32751 
Telephone: 305/647-2615 

Recovery P1 an : In preparation. 

Other Manaqemnt Activl ties/&!cmendations: Ongoing conservation actions 
relevant t o  Region 4 include the development o f  an excluder trawl -by the  
National lilarine Fisheries Service t o  prevent or fncidental capture 
of  sea tu r t l e s  by shrimp ftshermen; and efforts on c?:.tain Natfonal . 
Wildlife Refuges i n  F lor ida  t o  improve nesting success by t=accoon control,  
and a l so  by incubating the eggs and releaslng the hatchlings under protected 
condi t ions .  The Florida 0epartment.of Natural Resources a t  I t s  Hutchlnson 
Island f a c i l i t y  has gone a step further i n  improving the survival o f  
hatchlings by rearing them t o  an age of 9-12 months before release. 
References: 

Howell, Ronald. 19713. Saving the green sea turtle. Florida Wildlife. 

,U.S. Cepartrzent o f  the Inter ior .  1977. Specles accounts f o r  Sensitive 
. Wildlife Information System (%IS). F f s h  and Wlldllfe Service, 

March-April 31(5):33-35. 

Natlonal Wildlife Laboratcry, Gainesville, Florida. 
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LOGGERHEAD SEA TURTLE 

Caretta caretta 

Order: Testudinata - 
* -  

Fami ly: Chel on1 idae 

Status: Threatened throughout Its range (Federal Resister July 28, 1978). 
e - 

Ranqe: The loggerhead is found i n  temperate and subtropical waters 
worldwide, w i t h  major nesting beaches i n  eastern Austral l a ,  southeastern 
Africa, and the southeastern United States. U. S. nesting occurs or 
suttable beaches from North  Carolina through Florida and to a lesser ' 

extmt on islands off the Gulf states. The major U. S. nestfng beaches 
are on the east coast'of florida between Caps Canaveral and Palm Beach. 
Hutchinson Island and Jupiter Island are major rookertes w i t h i n  this 
area. Region 4 nesting is  also reported for the Culebra Island area o f  
Pucrto Rlco. 

Oescrfot?cn: The loggerhead Is characterlred by a large head w i t h  b l u n t  
jaws. The carapace and flippers are a reddish-brown color; ths plastron 
i s  yellow. The carapace has five o r  more costals w i t h  the f irst  touchfng 
the nuchal. There are three large rcutes on the brfdges between ths 
plastron and ccrapace. Adults grcw t o  an'avarage weight o f  about  200 
pounds, a1 t h o u g h  some speclmens may occasional ly reach 1,000 pounds 

Reasons f o r  CQrrent Status:  Factors i n  the decline fncluce lcss of 
nesting beaches t o  various types o f  human encroachment ( I n c l u d i n g  the 
problem of h a t c h l i n g  dfsorientatfon arf sing from excessfve a r t i f i c ia l  
l i g h t ) ,  overutilization of  tho eggs as a fcad source by humans, excessive 
natural predation i n  some areas, inadvsrtent drownings when the turtles 
becne trapped I n  fishing and shrimpfng trawls, and the lack o f  adequatz 
regulatory mechani sms . . 
H a b i t a t :  The losgcrhead is widely distributed w i t h i n  I t s  range. I t  may 
b e d  hundrds o f  miles out  t o  sea, as well as i n  inshore areas such 
a? bays, lagoons, sa l t  marshes, creeks, shlp channelsI and t h z  mouths o f  
large r i ve rs .  Coral reefs, rocky plac8s. and ship wrpcks are often used 
as feeding areas. 
w i t h  Saraassum rafts, bu t  the exact extent o f  the association Is unknown. 
Nesting occurs mainly on open beaches or along narrow bays having suitable 
S o f l ,  and i t  i s  often i n  assoclation w i t h  other species of sea turtles. 
Logserhaads apparently wander extensively. lagged specfmens have been 
recapturd 1,200 t o  1,500 miles from the p o i n t  o f  release. 

Crf t fca l  Habf ta t :  
areas, including the Cape Canaveral shfp channel, are under consideration. 

. 

* e 

e 

w 
Hatchlings have been found f loa t i r ;  a t  sea i n  association 

I No Critfcal Habitat  has been desisnated, b u t  some 

' I  
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LOGGERHEAD SEA TURTLE - L. carc t ta  

Fe&inq Habi t s :  Although the loggerhead eats some plant r a t e r i a l ,  the 
species i s  mainly carnivorous feeding on such t h i n g s  as mollusks, 
crustaceans, f l sh ,  and other marine anlmals. 

Recrcduction and Development: The U. S. nesting season runs from a b o u t  
hay t o  September. Nesting takes place nocturnally a t  two or three year 
i n t e w a l j .  Two or three clutches may be laid i n  a season a t  intervals of 
12 t o  55 day;. 
requiring 49-68 days, about  55 days being average. 
generally merge a t  night. 
waters i t  probably requires 10 or more years for the turtles t o  reach 
maturity. 

Clutch size averages aroucd 120 eggs w i t h  incubation 
The hatchlings 

Limited information indicates t h a t  in temperate 

Poplilation Level: 
25,030 and 50,000. 

The U .  S.  population i s  estimated t o  number between 

Recovery Tearn: 14s. Sally Hopkins, Co- tmn Leader 
Mar i ne Resources D i  v i s i on 
Box 12559 
Chzrleston, S o u t h  Carolina 29412 
Telephone: 803/795-6350, Ext. 282 

Dr. Peter C. H. Pritchard, Co-team Leader 
F1 or ida  Audubon Soci cty 
P. 0. Drawer 7 
Ma i t l  and,  F1 orida 32751 
Telephone: 305/647-2615 

Recovery P l a n :  In preparation. 

Other Kanawmept  Ac t i v i  ti es/ReCornnend a t  ions : 
Service i s  presently working on the development of an excluder trawl t o  
prevent or reduce incfdental capture of sea turtles by shrlrnp ffshernen. 
Coastal ly si tuated National Wild1 i fe Refuges conduct programs t o  assure 
nest protecticn, and in sornc cases these e f fo r t s  also include a r t i f i c i a l  
incubation of the eggs and release o f  the hatchlings ?inder controilcd 
conditions. Similar programs a re  also being conducted by State  agencies. 
Scme authori t ies  f ee l ,  however, t h a t  the main hope f c r  assuring perpetu- 
ation of U. S. loggerheads l ies in preserving suff ic i2nt  nesting beaches 
in the form o f  parks ar;d reserves. 

* 

The Na t i  onal Marine Fi shcr i es 

‘J 

References : 

Ernst, Carl H . ,  and R .  Id. Barbour. 1972. Turtles o f  the United States. 

Florida Audubon Society. 1976. Inventory o f  rare  a n d  endangered b i c t a  

Gallagher, Robert M., M. L. Hollinger, R. M. Ingle, and C .  R .  Futch. 
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Marine t u r t l e  nesting on Hutchinson Island, Florida in 1971. 
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Flor ida  Dcpartrnent of Natural Resources, S t .  Petersburg. 
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APPENDIX F 

Cr i t er ia  For Surface Water C l a s s i f i c a t i o n  



Ail surtace waters within and coastal waters contiguous to these 

basins, including off-shore waters, not othenvise classified shall be cfassified 

. as Class Ill;. however, waters of the open ocean shall be maintained at a 

dissolved oxygen of not less than fn/e (5.0) mllL Streams specflicafly listed in 

Section 17.3.27 by a separate listing designated as "Special Stream 

Classification" shall simt7arly be maintained at a minimum d&olved oxygen 

level of five (5.0) rnlll. - 

( I) Sewage, industrial wastes, or other wastes-any industrial waste or other 

wastes shall be*effectively treated b y the latest modern technological advancer 

as approved by the regulatory agency. 

(2) pff - of receiving waters shall not be caused to vary more than one ( 1.0) 

unit above or befow normal pH of the waters; and lower value shall be not less 

than (6.01, and upper value not more than eight and one-half (8.9. In cases 

where pH may be, due to natural background or causes, outside limits stated 

above, approval of the regulatory agency shall be secured prior to introduciltg 

such material in waters of .the state. 

(3) Dissolved Oxygen - the concentration in afl surfacz waters shall not aver- 

age less than 5 mgl l  in a 24-hour period and never less than 4 mgll. Normal 

daily and seasonal fluctuations above these levels shall be maintained. 

Dissolved oxygen concentrations in estuaries and tidal tributaries shall not be 

less than 4.0 mg/l  except in naturally dystrophic v. iters. In those cases 

where background information indicates prior exist? .. ce under unpolluted 
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conditions of lower values than required above, lower limits may be utilized 

after approval by the regulatory authority. Sampling shall be performed 

according to the methods approved by the Florida Pollution Control Board. 

(4 )  Bacteriological- in those waters designated for body contact recreation, 

fecal coliform shall not exceed a monthly average of 2a0 per 100 ml of sample, 

nor exceed 400 fecal coliform per 100 m l  of sample in 10 percent of the 

samples, nor exceed 800 fecal coliform on any one day, nor exceed a total coli- 

form count of 1,OOOper 100 mlas a monthly average, nor exceed 1,000 per 100 

ml in more than 20percent of the samples examined during any month; nor ex- 

ceed 2,400 per 100 ml on any day. In those waters not normalfy used for body 

contact recreation, fecal coliform shallnot exceed a monthly average of 500 per 

* I00 ml of sample, nor exceed 750 fecal coliform per 100 ml of sample in 70 per- 

- 
c 

cent of the samples. Monthly averages shall be expressed as geometric means , 
based on a minimum of 10 samples taken over a 30 day period. MPN of MF 

counts may be utilized. 

(fl Toxic substances- freefrom substances attributable to municipal, indus- 

triad agricultural or other discharges in concentrations or combinations which 

are toxic or harmful to humans, animal or aquatic life. 

(61 

cultura/, or other discharges producing color, odor or other conditions in 

such degree as to creat'e a nuisance. 

3 

- 
Deleterious - free from materials attributable to municipal, industrial, agri- I I 

I 

Turbidity-shallnot exceed fifty (50) Jackson units as related to standard 
I 

candle turbidimeter above background. 

F- 2 
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