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INTRODUCTION 

The final Lead and Copper Rule was published in the June 7, 1991 
edition of the Federal Register. The primary purpose of this 
rule is to protect public water supply users from contaminants 
which result from corrosion in potable water piping systems. The 
rule establishes threshold levels for lead and copper levels 
measured at the consumer water taps. Lead and copper 
contaminants can get into drinking water by several different 
ways including their natural presence in the groundwater, 
corrosion of lead water service lines and pipes, corrosion of 
lead based solder, corrosion of copper water piping and corrosion 
of water faucets. The rule requires that water systems either 
meet the specified lead and copper threshold levels or provide 
optimum corrosion control treatment in order to minimize the lead 
and copper contaminant levels in the drinking water at the 
consumer taps. 

The Lead and Copper Rule requirements were initiated by 
conducting a Materials Evaluation of the six water systems on 
Marine Corps Base, Camp Lejeune, NC. These water systems 
included three small-sized systems consisting of the Onslow Beach 
System, the Rifle Range System and the Courthouse Bay System. 
The three medium-sized systems, Hadnot Point, MCAS New River and 
the Holcomb Boulevard System were also included. The purpose of 
the evaluation was to identify and categorize residences or 
buildings which are either served water by lead service lines, 
have lead water piping, and/or have lead based solder used to 
connect water piping. The results of the Materials Evaluation 
determined the locations where each of the required tap water 
samples were to be collected. Of the tap water samples collected 
at each of the water systems, ninety percent of the samples were 
required to have lead concentrations less than fifteen parts per 
billion and copper concentrations less than thirteen hundred 
parts per billion. Water systems that did not successfully meet 
these established lead or copper action levels were required to 
determine the water quality characteristics within the drinking 
water system for the purposes of making water treatment 
recommendations in order to reduce the corrosive characteristics 
of the water. 



Water systems that successfully met the established lead and 
copper concentration levels were required to conduct a second 
sampling event. If the second sampling event again indicated 
lead and copper concentrations below the established action 
levels, then the water system is permitted to continue sampling 
the consumer taps on an annual basis for the purposes of 
monitoring for continued Lead and Copper Rule compliance. 

Water systems that do not successfully meet the lead and/or 
copper action levels are required to submit water treatment 
recommendations inithe form of a desk-top study to the State of 
North Carolina, Division of Environmental Management's Public 
Water Supply Section for Optimal Corrosion Control. The State 
will evaluate the water systemfs treatment recommendations and 
either approve it, issue their treatment requirements, or require 
that a corrosion control demonstration study be performed. 
Continued sampling of the consumer taps following the 
implementation of the State approved corrosion control treatment 
recommendations is required to evaluate the treatment 
effectiveness and to assure continued Lead and Copper Rule 
compliance. 

The Lead and Copper rule also requires that water systems that do 
not meet the lead and/or copper action levels implement a public 
education program. This program's purpose is to educate water 
consumers about the hazards of lead in drinking water and the 
ways to reduce the overall health threats due to lead. 

 he-number of sites which are required to be monitored for lead 
and copper is based on the number of people who are served by the 
individual water systems. The Courthouse Bay, Rifle Range and 
Onslow Beach Water Systems at Camp Lejeune are each classified as 
small-sized drinking water systems since the population served by 
each system is less than or equal to 3,300. small-sized drinking 
water systems are required to monitor drinking water from twenty 
individual locations if the population served exceeds 501. The 
Onslow Beach and Rifle Range Water Systems each have twenty site 
sample pools. Courthouse Bay, by contract, had a forty site 
sample pool. The Hadnot Point, Holcomb Boulevard and Marine 
Corps Air Station New River water systems are each classified as 
medium-sized drinking water systems and are required to monitor 
drinking water from sixty individual locations. 



Individual sampling sites are classified and designated in 
priority as Tier 1, 2 and 3. All Tier 1 sites must be designated 
as sampling sites prior to the selection of Tier 2 sampling 
sites. All Tier 2 sites must also be designated as sampling sites 
prior to the designation of Tier 3 sampling sites. 

The three sampling site tier designations are determined by the 
building use, plumbing pipe materials, water service line 
materials, type of solder used to join copper water piping and 
the construction date of the building's plumbing system. 

The three sampling tiers are categorized based on the following 
criteria: 

Tier 1 Single Family Structures containing: 

i) Copper pipes with lead solder installed after 
1982 

ii) Served by a lead service or containing lead pipes 

Tier 2 Buildings and Multi-Family structures containing: 

i) Copper pipes with lead solder installed after 
1982 

ii) Served by a lead service line or lead water pipes 

Tier 3 Single Family Structures containing: 

i) Copper piping with lead solder installed before 
1982 



A water distribution system materials evaluation and the 
selection of sampling sites was conducted in order to designate 
the required number of appropriate sampling sites. The total 
number of sites required to be sampled for the Marine Corps Base 
Camp Lejeune small-sized drinking water systems totals 80. The 
total number of sites required to be sampled for the three 
medium-sized systems totals 180. The following pages outline the 
results of the materials evaluation findings and document the 
information which was used to designate the appropriate sampling 
site Tiers. The materials evaluation findings and the necessity 
for sampling of Tier 2 and 3 sites were approved by the State of 
North Carolina Public Water Supply Section in May 1993 for small- 
sized systems and in December for medium-sized systems. 

11. MATERIAL EVALUATION FINDINGS 

METHODOLOGY 

The lead and Copper Rule Regulatory Guidelines dictate the 
minimum information which is required to be investigated in order 
to conduct a Water Distribution System Materials Evaluation. The 
required information includes: 

i) all plumbing codes, permits and records 
ii) all inspections and records of the distribution system 
iii) all existing water quality information which indicates - 

areas susceptible to high lead or copper concentrations 
iv) material surveys conducted during normal operations 

The ~arine Corps Base Camp Lejeune ~rinking Water Systems differ 
from most municipal water systems in several respects as far as 
the available information for conducting a materials evaluation. 
Marine Corps Base Camp ~ejeune has a strong engineering record 
keeping program. Detailed plans and specifications are prepared 
for the majority of all buildings constructed on military 
installations. These plans and specifications dating back to the 
early 1940's are on file in the Public Works Office. Military 
guide specifications are used on most projects, thereby creating 
some consistency in the materials built into projects. At the 
time of the initial construction at Marine Corps Base Camp 



Lejeune, standard detail sheets and standard plumbing and water 
distribution system specifications were used. These standard 
documents provide a great deal of information regarding the 
original construction materials used in the water systems and the 
buildings as well. The initial designs of facilities at Camp 
Lejeune were prepared by the same architect-engineering firm 
which further added to the use of consistently standard plumbing 
materials. 

Specific Marine Corps Base Camp Lejeune information which was 
reviewed and analyzed during the course of the materials 
evaluation included several general and specific information 
sources. The Plant Account Facilities Inventory Listing of 
Buildings and Structures printed in June of 1990 provided the 
initial information for all buildings at Camp Lejeune regarding 
their uses and construction dates. Buildings with construction 
dates that did not meet the sample site selection criteria for 
time of construction were eliminated based on the information in 
this listing. It was also possible to eliminate several 
buildings which did not contain consumer water taps such as 
storage sheds and utility buildings. Potential Tier 1, 2 and 3 
sampling sites identified from the plant account listing then 
required further materials investigations using the information 
and procedures outlined in the following paragraphs. 

The Building Card Index File located in the Public Works Records 
Vault provided specific detailed reference information for plans, 
specifications and construction dates for each individual 
building at Camp Lejeune. The information provided in the card 
file not only includes the original construction dates for 
buildings but also indicates the subsequent renovations, 
additions or alterations that were conducted at each of the 
buildings. This information is essential to determine sites 
where the tier classification or the applicability of the lead- 
copper rule may have changed due to alterations or additions to 
the building's plumbing systems subsequent to the original 
construction date. 

The Building Card Index File also provided general information 
regarding the building and utility systems in regards to multi- 
maintenance contracts where one project has affected several 
different buildings or areas. Specific drawing and specification 



reference locations for each of the projects appearing in the 
record card file are provided and are available for review. 

The record drawings identified by the card file were reviewed to 
determine information regarding the building plumbing systems, 
water service line types and in some instances a more specific 
determination of the facility construction or renovation dates. 
The record drawings were essential in determining the extent of 
plumbing system replacement for renovations in the housing units 
and the other buildings. 

Specifications are on file in the Public Works vault for most 
projects constructed at Camp Lejeune. The specifications for 
each of the sample sites selected were reviewed in order to 
obtain information on the type of water line material and the 
composition of the solder used to construct the building water 
piping. During the 1940rs, a separate and standard plumbing 
specification was referenced for each building constructed. 
Subsequent projects contained individual plumbing specifications 
which were consistent due to the use of military guide 
specifications. 

Site visits were made to the designated sample sites where 
ambiguities regarding the water line types were encountered. 
Ambiguities typically existed where project specifications 
offered the construction contractor a choice between the use of 
copper, pvc, or cast iron water lines. 

 he-public Works Department maintains on file a computer sorting 
of construction projects including renovations which have been 
completed at Camp Lejeune. This listing provided an additional 
source of information for older buildings which were renovated 
and allowed the further investigation of the extent of any 
plumbing renovations. 

Information was gathered from the water system superintendents 
regarding their knowledge of the water distribution systems 
including their observations regarding service line types which 
have been encountered during routine water system maintenance. 



The results obtained from the lead analysis of samples collected 
from drinking water fountains at Camp Lejeune were reviewed to 
designate sites which were most susceptible to high lead 
concentrations. These results were used to select the buildings 
which are at the most risk for lead contamination from the sites 
which were eligible for selection within a specific sampling 
Tier. This information provided relevant water data, but did not 
have any impact on the site selections due to virtually all of 
the buildings being served by the small-sized water systems being 
included in the sampling pool. 

SUMMARY OF WATER DISTRIBUTION MATERIALS EVALUATION - GENERAL 
The materials evaluations findings have provided sufficient 
information regarding the various drinking water system 
construction materials in order to designate sampling sites. 
During the course of the materials evaluation, there were not any 
references to the use of lead water service lines or lead 
building piping found in the original project plans or 
specifications which dated back to the early 1940's. A typical 
water detail sheet was used in the early 1940's which indicated 
three different water service line type connections which were 
referenced by specific building construction plans. The building 
service line types were: 

1) Type A - Iron Pipe with a Mueller M-10150 Gooseneck 
for sizes 314" - 2" inclusive 

- 
2) Type B - Iron Pipe for sizes 1" - 211 inclusive 

3) Type C - Copper Pipe for sizes 314" - 211 inclusive 

Large service lines were designated individually on water 
distribution system plans as cast iron or galvanized iron. All 
initial construction plans and specifications for Camp Lejeune 
were prepared by a single architectlengineering firm during 
approximately the first ten years of the existence of the base. 
This single source of construction documents created a great deal 
of uniformity in the type of construction materials specified for 
use in the water systems. 



It was confirmed by Base Public Works personnel that there are 
some locations at Camp Lejeune where lead goosenecks have been 
located; however, lead service lines have not been observed. 

During the course of the review of the original water system 
construction plans, it was observed that service line Type A 
utilizing a lead gooseneck was only referenced at very few 
locations. According to Mr. Dan Henry of Geo-Resource 
Consultants who operates the Environmental Protection Agency's 
Lead-Copper Rule hotline, lead goosenecks which connect water 
service lines to the water distribution main do not fall under 
the lead service line criteria. 

Individual housing project construction plans and renovation 
projects indicated the types of water service lines which run to 
the buildings, none of which were lead. The water main lines and 
service lines constructed to the large buildings on the base are 
indicated on the Existing Conditions Map for the Water 
Distribution Systems prepared in 1984. The review of these water 
distribution system drawings in addition to the original water 
distribution plans did not indicate the use of lead service lines 
at any of the three small-sized drinking water systems. 

Based on the construction material information reviewed, it is 
concluded that there are not any known lead water service lines 
or drinking water pipes in the three small-sized drinking water 
systems at Marine Corps Base Camp Lejeune. The following 
sections provide additional materials evaluation findings for 
each of the six drinking water systems. 

COURTHOUSE BAY WATER SYSTEM (I.D. #04-67-047) 

The Courthouse Bay Water Treatment Plant and ~istribution System 
serves a population of 3,300 and served areas of the base 
referred to as the Engineer Area and the ~mphibious Base. The 
system serves eight single family residences. There are not any 
multi-family residences on the system. The remaining buildings 
served by the system include administrative, maintenance, 
military barracks, recreational dining halls in addition to 
various other uses. 



The eight single family structures which are served by the 
Courthouse Bay System were originally built in 1942. Based on 
utility and building plans for the residences, the water service 
lines are not made of lead. The eight single family residences 
were renovated in 1984 by Construction Contract N62470-82-C-2098, 
"Repair of 254 Two-Story Officer's Quarters." The extent of the 
plumbing renovations included replacing portions of the original 
existing copper building piping with new copper piping connected 
with 50150 lead-tin solder. A section of the new piping occurs 
at the kitchen sink where first draw water samples will be 
collected. The eight residence are tier 1 sites. 

Since no other single family residences or buildings with lead 
service lines or lead pipes exist, there are not any other tier 1 
sites served by the Courthouse Bay System. Additional sites are 
required to be selected at the tier 2 level in order to complete 
the sampling pool. 

The tier 2 site criteria includes multi-family structures or 
buildings constructed or renovated with copper pipes and lead 
solder between 1983 and 1986. There are not any multi-family 
structures served by the Courthouse Bay System; therefore, tier 2 
sites were selected from buildings. Based on a review of the 
previously discussed facility record data and a field inspection 
of the buildings, there are a total of seven sites which meet the 
tier 2 selection criteria either due to construction or plumbing 
renovations occurring during the required time frame. The 
remaining required sampling sites will need to be composed of 
tie: 3 sites. 

The tier 3 site criteria includes single family residences and 
buildings with copper pipes and lead solder installed prior to 
1983. Since there are no other single family residences than 
those eight selected as tier 1 sites, the remaining tier 3 sites 
are required to consist of buildings. 

Record data review and a door to door field investigation at each 
building served by the Courthouse Bay Water System identified 
twenty-six sites which meet the tier 3 site criteria. Other 
buildings which were served by the water system were constructed 
after 1986 or had cast iron plumbing pipes. The total sampling 
pool consists of forty-one sites. Forty sites are required for 



sampling, and there will be one contingency site. The sampling 
pool will consist of all residences and buildings which have 
water service and copper pipes and lead solder (except the 
contingency site) at Courthouse Bay. 

RIFLE RANGE WATER SYSTEM (I.D. #04-67-046) 

The Rifle Range Water Treatment Plant and Distribution System 
serves a population 750. The system serves five single family 
residential units. The rest of the facilities include 
administrative, maintenance, military barracks, a dining hall in 
addition to various other uses. 

The five single family structures which are served by the Rifle 
Range Water System were originally built in 1942 and are the same 
type of buildings as the eight located at Courthouse Bay. Based 
on utility and plumbing plans for the residences, the water 
service lines are not made of lead. The five single family 
residences were renovated in 1984 by Construction Contract 
N62470-82-C-2098, I1Repair of 254 Two-Story Officer's Quarters." 
The extent of the plumbing renovations included replacing 
portions of the existing copper building piping with new copper 
piping connected with 50-50 lead-tin solder. A section of the 
new piping occurs at the kitchen sink where first draw water 
samples will be collected. The five residences are tier 1 sites. 

Since no other single family residences or any buildings with 
lead service lines or lead pipes exist, there are not any other 
tieE 1 sites served by the Rifle Range System. Additional sites 
are required to be selected at the tier 2 level in order to 
complete the sampling pool. 

The tier 2 site criteria includes multi-family structures or 
buildings constructed or renovated with copper pipes and lead 
solder between 1983 and 1986. There are not any multi-family 
structures served by the Rifle Range System; therefore, tier 2 
sites were selected from buildings. Based on a review of the 
previously discussed facility record data and a field inspection 
of the buildings, there are a total of two sites which meet the 
tier 2 selection criteria either due to construction or plumbing 
renovations occurring during the required time frame. The 
remaining sampling locations are required to be composed of tier 



3 sites. 

The tier 3 site criteria includes single family residences and 
buildings with copper pipes and lead solder installed prior to 
1983. Since there are no other Rifle Range single family 
residences other than those five selected as tier 1 sites, the 
remaining tier 3 sites are required to consist of buildings. 

Record data review and a door to door field investigation at each 
building identified sixteen sites which would meet the tier 3 
site criteria. Other buildings which had water service have 
either been renovated since 1986 with lead free solder or had 
cast iron piping. The total lead-copper sampling pool consists 
of twenty-three sites. Twenty sites are required for sampling, 
and there will be three contingency sites. The Rifle Range 
sampling pool will consist of all residences and buildings which 
have copper pipes and lead solder. 

ONSLOW BEACH WATER SYSTEM ( I . D .  #04-67-048) 

The Onslow Beach Water Treatment Plant and Distribution System 
serves a population of 750. The systems serves three single 
family residential units which are vacation units. The rest of 
the facilities include administrative, maintenance, military 
barracks, a dining hall, pvc piped mobile homes in addition to 
various other uses. 

The three single family structures which are served by the Onslow 
o each System were originally built in 1955. As-built records 
indicate that the building plumbing was replaced in 1986. A 
field investigation confirmed the presence of copper water piping 
and lead solder. The three residences are tier 1 sites. 

Since no other single family residences or any buildings with 
lead service lines or lead pipes exist, there are not any other 
tier 1 sites served by the Onslow Beach System. Additional site 
selection is required to proceed to the tier 2 level. 

The tier 2 site criteria includes multi-family structures or 
buildings constructed or renovated with copper pipes and lead 
solder between 1983 and 1986. The two multi-family vacation 
units served by the Onslow Beach System have copper pipes with 



lead solder installed prior to 1983 and therefore meet the tier 3 
criteria instead of the tier 2 criteria. Based on a review of 
the previously discussed record card data and a field inspection 
of the buildings, there is only one site which meets the tier 2 
selection criteria. The remaining sampling locations are 
required to be composed of tier 3 sites. 

The tier 3 site criteria includes single family residence and 
buildings with copper pipes and lead solder installed prior to 
1983. Record data review and a door to door investigation at 
each building idenkified twelve separate sites which meet the 
tier 3 site criteria. The total sampling pool consists of 
sixteen separate buildings, four sites short of the required 
sampling pool size of twenty buildings. BA-143 and BA-144 are 
multi-family type vacation structures and can provide multiple 
sampling points. It is recommended that a total of three samples 
be taken at BA-143 and three samples at BA-144 in order to 
complete the twenty site sampling pool. All of Onslow Beach 
buildings which do not contain pvc or cast iron piping will be 
sampled as part of the twenty site sampling pool due to the 
relatively few number of separate and eligible buildings served 
by the system. Contingency sampling sites will include 
additional units in buildings BA-143 and BA-144 as necessary. 

HADNOT POINT (I.D. #04-67-041) 

The Hadnot Point water treatment plant and distribution system 
serves a population of 35,000. The system serves only a total of 
twenty-three single family residences. There are not any multi- 
family residences served by the Hadnot Point system. The 
remaining buildings served by the system include administrative, 
maintenance type shops, military barracks, recreational 
facilities and dining halls in addition to various other uses. 

The twenty-three single family structures which are served by the 
Hadnot Point system are in the old hospital area. These 
residences were originally built in the 1940's and were renovated 
in 1984 by Construction Contract N62470-82-C-2098, "Repair of 254 
Two-Story Officer's Quarters." The extent of the plumbing 
renovations included replacing portions of the existing plumbing 
systems with new copper piping and 50150 lead-tin solder. 
Residences #49 - #67 were designated as Type B units which had 



the kitchen sink supply riser and the downstairs lavatory piping 
replaced while the remaining piping in the crawl space area was 
not replaced. 

Residences H25, H26, and H27 plumbing systems were also partially 
renovated. These residences were designated as Type C buildings 
and had partial replacement of the first floor horizontal piping. 
These twenty-three residential sites each meet the criteria for 
Tier 1 sampling sites on the basis that they contain copper water 
piping with lead solder installed after 1982. 

Dr. Dan Henry of Geo-Resource Consultants and the EPA Lead-Copper 
Rule hotline indicated that partial plumbing system replacement 
with copper water piping and lead solder installed after 1982 
would still classify the building as a Tier 1 site. These 
twenty-three residences represent all of the possible Tier 1 
sampling sites on the Hadnot Point water system. 

In order to select the remaining sampling sites it was necessary 
to advance to the Tier 2 site criteria. The majority of the Tier 
2 sites consisted of new buildings which were constructed after 
1982. A portion of the Tier 2 sites consisted of renovations or 
building additions constructed since 1982 at buildings with 
earlier construction dates. Buildings were selected after 
reviewing the construction specifications for the water piping 
and solder materials. A more precise construction date was also 
determined by reviewing contract bid dates and record drawing 
dates where available. A total of twenty-seven Tier 2 sites were 
selected in order to complete the sampling pool. 

In order to provide the total 120 sampling sites required by Camp 
Lejeune, 60 primary sites and 60 alternate sites, it was 
necessary to advance to the Tier 3 site selection level. There 
are numerous buildings on the Hadnot Point water system which 
meet the Tier 3 criteria. The sample sites are prioritized by 
the results of the drinking water fountain lead analysis 
findings. Buildings with the highest lead levels were given the 
highest priority to be sampled first in the event that 
advancement to the Tier 3 level is necessary due to extenuating 
circumstances at the designated Tier 2 sites. 



HOLCOMB BOULEVARD (I.D. #04-67-043) 

The Holcomb Boulevard water treatment plant and distribution 
system serves a population of 17,000. The system serves several 
major residential neighborhoods, the Naval Hospital and Camp 
Johnson in addition to various schools and other support 
facilities located throughout the housing areas. 

The Midway Park housing area was built during the 1940's and was 
recently renovated by Construction Contract N62470-82-B-2097. 
The plumbing piping was replaced by pvc materials thereby making 
the buildings unsuitable for lead-copper testing. 

The Paradise Point housing area was built in the 1940's. A 
portion of the housing area was renovated in 1984 by Construction 
Contract N62470-82-C-2098, "Repair 254 Two-Story Officer 
Quarters." The type "BW units on this contract had the water 
line material directly before the kitchen sink and the downstairs 
lavatory replaced with copper piping and lead solder. These 
residences are therefore suitable as Tier 1 sampling sites. 
There area forty of these residences located on the Holcomb 
Boulevard water system and twenty of these were designated as 
sampling sites. 

construction Contract N62470-81-C-3639, "Repair Cracker Boxest1, 
involved the complete plumbing replacement in one-hundred family 
housing units with copper water piping and lead solder under an 
additive bid item to the contract in 1982. These units therefore 
meet the ~ i e r  1 site criteria. Twenty of these residences were 
selected as Tier 1 sampling sites. 

The Tarawa Terrace I & I1 housing areas consist of approximately 
1,842 housing units. The first phase of renovations at Tarawa 
Terrace I was completed in 1983. The building plumbing systems 
were completely replaced with copper pipe and lead solder and are 
thereby ~ i e r  1 sampling sites. The residential units are 
attached to one another but have separate water service lines. 
The remaining units in Tarawa Terrace were renovated using pvc 
piping materials. Twenty Tier 1 sampling sites are designated in 
the Tarawa Terrace I housing area. 



The Berkley Manor and Watkins Village housing areas were built in 
the 1950's using copper piping. Neither of these housing areas 
have been renovated at this time and therefore fall under the 
Tier 3 criteria. There are no other housing areas located on the 
Holcomb Boulevard water system. 

The Camp Johnson area of Camp Lejeune does not contain any single 
family residences and no lead service lines were identified. 
There are several structures which meet the Tier 2 and 3 criteria 
only. 

The Holcomb Boulevard water system provides adequate Tier 1 
sampling sites due to the renovations of some quarters after 1982 
with copper water piping and lead solder. The sixty sample sites 
were distributed in three separate twenty-site sample pools to 
cover the three housing areas where Tier 1 sites were identified 
to exist. 

MARINE CORPS AIR STATION, NEW RIVER (I.D. #04-67-042) 

The Marine Corps Air Station (MCAS), New River water treatment 
plant serves the Camp Geiger and the MCAS areas. Construction 
dates of structures on the MCAS water system date back to the 
early 1950's. The station contains Capehart Family housing Units 
which were originally built in 1958. A portion of these housing 
units were renovated by Construction Contracts. Each of these 
contracts involved plumbing replacement with copper water line 
and lead free solder. These single family housing units 
the;efore do not meet the Lead and Copper Rule sampling criteria. 

There are no other single family housing units on the MCAS water 
system. There were no lead service lines identified. Therefore, 
there are no Tier 1 sampling sites on the MCAS water system. It 
was necessary to identify Tier 2 sampling sites to fulfill the 
required sixty site sampling pool. 

In order to identify Tier 2 sampling sites, buildings were 
identified from the Plant Account Inventory which had 
construction dates after 1982 but prior to the banning of lead 
solder in 1986. Renovation contracts which took place after 1982 
were also reviewed to identify buildings where older plumbing 
systems were renovated or building additions involving new 



plumbing lines were constructed onto existing facilities. In 
all, only fifteen Tier 2 sites were identified to be served by 
the MCAS system. 

In order to complete the required sampling pool, it was necessary 
to identify forty-five Tier 3 sites. Buildings were prioritized 
for sampling based on more recent construction dates and taking 
into consideration the results of lead analysis conducted on the 
building drinking water fountains. 

The designated sampling sites for the MCAS water system do not 
consist of any Tier 1 sites. Fifteen Tier 2 sites and forty-five 
Tier 3 sites are included in the sampling pool. 

III. LEAD AND COPPER SAMPLING SITES 

The buildings which were identified by the materials evaluation 
to be suitable Tier 1, 2, or 3 sampling sites are shown on the 
following pages. Lead and Copper tap samples were taken from 
these sites. The sample sites are designated by alphabetical 
prefixes of CB, RR, OB, HP, HB or MCAS to denote that the site is 
on the Courthouse Bay, Rifle Range, Onslow Beach, Hadnot Point, 
Holcomb Boulevard or MCAS New River Water System. The number 
immediately following the water system alphabetical designation 
indicates whether the sample site is classified as a Tier 1, 2, 
or 3 location. The numerical suffix indicates the sample number 
within the individual water system. The alphabetical suffix 
designates in which monitoring period the sample was taken. The 
letter "Aw designates the first monitoring period (July 1, 1993 
to December 31, 1993), and the letter "Bn designates the second 
monitoring period (January 1, 1994 to June 30, 1994), etc. 

In the sample I.D. number I1CB2 - 09Aw, the prefix CB2 designates 
that the sample is from the Courthouse Bay Water System from a 
Tier 2 site. The suffix 09A indicates that it is sample number 
09 and was taken during the first monitoring period. 



S I T E  SELECTION - COURTHOUSE BAY ( I . D .  # 0 4 - 6 7 - 0 4 7 )  

TIER 1 

SAMPLE I. Dm 

TIER 2 

TIER 3 

BLDG. NO. BLDG. USE 

RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 

AUTOMOTIVE SHOP 
FIRE STATION 

BEQ 
ACADEMIC INSTRUCTION BLDG. 

EM CLUB 
ACADEMIC INSTRUCTION BLDG. 
ACADEMIC INSTRUCTION BLDG. 

THEATER 
EXCHANGE 
ADMINSTRATIVE 
MESS HALL 
BOILER PLANT 
DISPENSARY 
ADMINISTRATIVE 

ACADEMIC INSTRUCTION BLDG. 
ACADEMIC INSTRUCTION BLDG. 
ACADEMIC INSTRUCTION BLDG. 

CHAPEL 
EM CLUB 
ADMINISTRATIVE 
UNIFORM SHOP 
ARMORY 



SITE SELECTION - COURTHOUSE BAY (I.D. #04-67-047) 

TIER 3 CONTINUED 

SAMPLE 1.D. 

CONTINGENCY SITES 

TIER 3 

BLDG. NO. BLDG. USE 

ACADEMIC INSTRUCTION BLDG. 
MAINTENANCE 

ACADEMIC INSTRUCTION BLDG. 
SERVICE STATION 
EXCHANGE SNACK BAR 

BEQ 
BEQ 
BEQ 
BEQ 
BEQ 

HEAD 
SHOP 



SITE SELECTION - RIFLE RANGE (I.D. #04-67-046) 

TIER 1 

SAMPLE 1.D. 

TIER 2 

TIER 3 

CONTINGENCY SITES 

BLDG. NO. BLDG. USE 

SINGLE FAMILY RESIDENTIAL 
SINGLE FAMILY RESIDENTIAL 
SINGLE FAMILY RESIDENTIAL 
SINGLE FAMILY RESIDENTIAL 
SINGLE FAMILY RESIDENTIAL 

FIRE STATION 
EM CLUB 

BEQ 
BEQ 
MESS HALL 

BEQ 
BEQ 
GYM 
EXCHANGE SNACK BAR 
DISPENSARY 
BOILER PLANT 
ADMINISTRATIVE 

BEQ 
RANGE HOUSE 
RANGE HOUSE 

RR-24 RANGE HOUSE 
RR-85 - WATER TREATMENT PLANT 



SITE SELECTION - ONSLOW BEACH (I.D. #04-67-048) 

TIER 1 

SAMPLE 1.D. 

TIER 2 

TIER 3 

BLDG. NO. 

CONTINGENCY SITES 

ADDITIONAL RECREATION LODGES 

BLDG. USE 

RESIDENTIAL 
RESIDENTIAL 
RESIDENTIAL 

EM CLUB 

BEQ 
MESS HALL 

BEQ 
BEQ 
EM CLUB 
ADMINISTRATIVE 
AUTO SHOP 
PIER SNACK SHOP 

RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 
RECREATIONAL LODGE UNIT 

UNITS IN BA-143 AND BA-144 



SITE SELECTION - ADDITIONAL SCOPE OF WORK ITEMS 
WATER QUALITY PARAMETER SAMPLING POINTS 

COURTHOUSE BAY 

1) BB-27 

2) A-2 

RIFLE RANGE 

ONSLOW BEACH 

SNCO CLUB 

WAREHOUSE 

FIRE STATION 

B-RANGE 

OFFICE BUILDING 

SNCO PAVILION 

Two water samples from each of the above listed sites were analyzed 
for each water system that exceeded the lead and copper action 
level. The following parameters were analyzed: pH, ~lkalinity, 
Calcium, Conductivity, and Water Temperatures. 



IV. LEAD AND COPPER TAP SAMPLING RESULTS 

Lead and Copper tap water samples were collected from the Courthouse 
Bay, Rifle Range, and Onslow Beach Water Systems during two separate 
monitoring periods. The first monitoring period was from July 1, 
1993 to December 31, 1993. The second monitoring period was from 
January 1, 1994 to June 30, 1994. The third monitoring period was 
from July 1, 1994 to December 31, 1994. 

Lead and Copper tap water samples were collected from the Hadnot 
Point and MCAS New River water systems for five consecutive six- 
month monitoring periods beginning in July 1992 and continuing 
through December 1994. 

Lead and Copper tap water samples were collected from the Holcomb 
Boulevard system during two consecutive six-month monitoring periods 
beginning in July 1992 and continuing through June 1993. A third 
sampling event was conducted in the summer of 1994 for a reduced 
number of sampling sites (30). This reduced number of samples was 
permitted to occur since the Holcomb Boulevard system passed its 
initial two rounds of lead and copper tap water sampling. 

Samples were collected from tap locations following a period of no 
water use (stagnation time) of precisely six hours. All tap sample 
locations were inspected by base maintenance personnel for 
identification and repair of worn washers, etc. which could possibly 
contribute metallic shavings to the sample. Base maintenance 
personnel also thoroughly flushed all building plumbing systems 
immediately prior to the start of the six hour stagnation period. 
The tap water samples were preserved to a pH<2 and transported to 
Southern Testing and Research Laboratories Inc. of Wilson, North 
Carolina for analysis. 

A summary of the sampling results are discussed in the following 
paragraphs along with a listing of the lead and copper 
concentrations. 



COURTHOUSE BAY SYSTEM 

The Courthouse Bay Water System serves a population of 3,300 and 
operates under State of North Carolina System Identification Number 
04-67-047. The system is one of three small-sized and three medium- 
sized water systems which operate at Marine Corps Base Camp Lejeune, 
North Carolina. The Courthouse Bay System serves the area of MCB, 
Camp Lejeune known as Courthouse Bay. The Courthouse Bay System 
serves a total of eight single-family residential units. There are 
no multi-family residences served by the system. The remainder of 
the facilities served by the Courthouse Bay System consist primarily 
of military barracks, administrative offices, shop areas and various 
support facilities. A materials evaluation of the water system 
required by Section 141.86(a)(2) of the National Primary Drinking 
Water Regulations indicated that there are no lead service lines, 
lead water mains, or buildings containing lead pipes. 

The Courthouse Bay Water Treatment Plant and Distribution System was 
originally constructed in the early 1940fs when MCB, Camp Lejeune, 
North Carolina was constructed. The water plant treats an average 
of 0.3 million gallons of water per day. 

The water is currently being treated by Ion Exchange, aereation, and 
disinfection with chlorine. Silica or phosphate corrosion 
inhibitors are not used at this time although a phosphate inhibitor 
has been used at times in the past. 

The Courthouse Bay Water System obtains its water from groundwater 
welis owned and operated by MCB, Camp Lejeune. There are four 
different wells, all located in and around the Courthouse Bay area. 
Sampling and analysis conducted at each of the wells indicated no 
lead or copper levels above the practical quantification limits. 
Source water treatment is not required for the Courthouse Bay Water 
System. The lead and copper point of entry samples taken at the 
water treatment facility indicated levels below laboratory detection 
limits of two parts per billion for lead and fifty parts per billion 
for copper. 

The Courthouse Bay Water System passed the initial round of lead and 
copper tap sampling. The 90th percentile lead concentrations 
however was the maximum allowable level of 15 parts per billion 
(ppb). A total of four of the forty sample locations exceeded the 



lead action level which was within compliance for the size of the 
sample pool (40 sites:l0% failure). The copper action level was not 
exceeded at any of the forty sample locations. 

The Courthouse Bay System however failed the second required 
sampling round with a 90th percentile lead concentration of 17 ppb. 
A total of five of the forty sample sites exceeded the lead action 
level compared to four sites only being allowed to exceed the lead 
action level. Once again, there were not any of the forty sample 
sites which exceeded the copper action level. 

A third round of lead and copper tap water sampling was conducted 
during the period of July 1, 1994 through December 30, 1994. The 
Courthouse Bay system passed both the lead and copper requirements. 
The 90th percentile lead concentration was 10 ppb with a total of 
four samples exceeding the lead action level compared to an 
allowable number of four. 

RIFLE RANGE SYSTEM 

The Rifle Range Water System serves a population of 750 and operates 
under State of North Carolina System Identification Number 04-67- 
046. The system is one of three small-sized and three medium-sized 
water systems which operate at Marine Corps Base Camp Lejeune, North 
Carolina. The Rifle Range System serves the area known as the Rifle 
Range which is located on the southern end of MCB, Camp Lejeune. 
The Rifle Range System serves only five single-family residential 
units which all meet tier 1 criteria due to plumbing renovations 
~erformed in the early 198Ors. There are no multi-family residences 
served by the system. The remainder of the facilities served by the 
Rifle Range System consist primarily of military barracks, 
administrative offices, shop areas and various support facilities. 
The ~ifle Range sample locations consisted of tier 1 and 3 sites. A 
materials evaluation of the water system required by Section 
141.86(a)(2) of the National Primary Drinking Water Regulations 
indicated that there are no lead service lines, lead water mains, or 
buildings containing lead pipes. 

The Rifle Range Water Treatment Plant and ~istribution System was 
originally constructed in the 1940's when the majority of MCB, Camp 
Lejeune, NC was constructed. The water plant treats an average of 
0.3 million gallons of water per day. 



The water is currently treated with lime, ion exchange, aeration and 
disinfected with chlorine. Silica or phosphate corrosion inhibitors 
are not used. 

The Rifle Range Water System obtains its water from groundwater 
wells owned and operated by MCB, Camp Lejeune and located on the 
Rifle Range. There are two different wells which were in use at the 
time of sampling. Sampling and analysis conducted at each of the 
two wells indicated no lead or copper levels above the practical 
quantification limits. Source water treatment is not required for 
the Rifle Range Water System. The lead and copper point of entry 
samples taken at the water treatment facility indicated levels below 
laboratory detection limits of two parts per billion for lead and 
fifty parts per billion for copper. 

The Rifle Range Water System failed the initial round of lead and 
copper tap sampling with a 90th percentile lead level of 17 ppb. 
Four of the twenty site sample points exceeded the lead action level 
of 15 ppb compared to an allowable two sites. The copper action 
level of 1300 ppb was not exceeded at any of the twenty sample 
sites. 

The Rifle Range Water System also failed the second round of lead 
and copper tap sampling with a 90th percentile lead level of 25 ppb. 
Three of the twenty sample sites exceeded the lead action level. 
The copper action levels were again not exceeded at any of the 
sample sites. 

In Sune of 1994, the Rifle Range area was connected onto the Onslow 
County Water System. The Rifle Range water wells and water 
treatment plant were taken out of service. The State of North 
Carolina Division of Environmental Management's Public Water Supply 
Section indicated that evaluation of the Rifle Range Water System 
for optional corrosion control was now no longer considered to be 
required. Sampling of the water system is the only further required 
action. 

A third round of lead and copper tap water sampling was conducted 
during the period of July 1, 1994 through December 30, 1994. The 
Rifle Range system successfully passed the lead and copper testing. 
The 90th percentile lead action level was 10 ppb. A total of two 
sites exceeded the lead action level compared to an allowable number 



of two. 

ONSLOW BEACH SYSTEM 

The Onslow Beach Water System serves a population of 750 and 
operates under State of North Carolina System Identification Number 
04-67-048. The system is one of three small-sized and three medium- 
sized water systems which operate at Marine Corps Base, Camp 
~ejeune, North Carolina. The Onslow Beach System serves three 
single family structures which are vacation units. Several mobile 
homes are served bp the system but were observed to have pvc 
plumbing. The remainder of the sites served by the system include 
multi-family vacation units, military barracks, administrative 
offices, shop areas and various support facilities. The Onslow 
Beach System sample locations consisted of tier 1, 2 and 3 sites. A 
materials evaluation of the water system required by Section 
141.86(a)(2) of the National Primary Drinking Water Regulations 
indicated that there are no lead service lines, lead water mains or 
buildings containing lead pipes. 

The Onslow Beach Water Treatment Plant and Distribution System was 
originally constructed in the 1940's when the majority of MCB, Camp 
Lejeune was constructed. The water treatment plant treats an 
average of 0.1 million gallons of water per day. The water is 
currently aerated, treated by ion exchange, pH adjusted with lime 
and chlorinated. Silica or phosphate corrosion inhibitors are not 
used. 

- 
The Onslow Beach Water System obtains its water from two groundwater 
wells located on the mainland across the intracoastal waterway from 
Onslow Beach. Sampling and analysis conducted at the supply wells 
indicated that one well had a lead concentration of 5 ppb. Sampling 
conducted as a part of MCB, Camp Lejeuners Well Head Management 
Program in 1992 indicated lead levels at this well of below the 
quantification limit of 5 ppb. The lead level at the water 
treatment plant was 6 ppb during the first monitoring period and 
<0.002 ppb during the second monitoring period. 

The Onslow Beach Water System failed its initial round of lead and 
copper sampling with a 90th percentile lead level of 369 ppb. Six 
of the twenty sample sites exceeded the lead action level compared 
with an allowable two sites. The copper action level was exceeded 



at two sites; however, the 90th percentile copper level of 645 was 
within the copper action level of 1300 ppb. 

The Onslow Beach Water System also failed the second round of lead 
and copper sampling but with a lower 90th percentile lead level of 
29 ppb. Only three sites exceeded the lead action level during this 
monitoring period, but this was still one more site than is 
allowable. The system again passed the copper action levels and 
with improved concentrations (608 ppb vs. 645 ppb at the ninetieth 
percentile level). There were not any sites which exceeded the 
copper action levels. 

A third round of lead and copper tap water sampling was conducted 
during the period of July 1, 1994 through December 30, 1994. The 
Onslow Beach system passed both the lead and copper requirements. 
The 90th percentile lead concentration was 12 ppb with a total of 
two samples exceeding the lead action level compared to an allowable 
number of two. 

HADNOT POINT SYSTEM 

The Hadnot Point water system serves a population of 35,000 and 
operates under State of North ~arolina System Identification Number 
04-67-041. The Hadnot Point system serves the areas of MCB, Camp 
Lejeune known as Hadnot Point, Old Hospital Area, and French Creek. 
The Hadnot Point system serves a total of only twenty-four single- 
family residential units. There are no multi-family residences 
served by the system. The remainder of the facilities served by the 
~adiot Point system consist primarily of military barracks, 
administrative offices, shop areas and various support facilities. 
A materials evaluation of the water system required by Section 
141.86(a)(2) of the National Primary Drinking Water Regulations 
indicated that there are no lead service lines, lead water mains, or 
buildings containing lead pipes. 

The Hadnot Point water treatment plant and distribution system was 
originally constructed in the early 1940's when MCB, Camp Lejeune, 
NC was constructed. The water plant treats an average of 3 million 
gallons of water per day. 

The water is currently being lime softened, disinfected with 
chlorine and fluoridated. Silica or phosphate corrosion inhibitors 



are not used. 

The Hadnot Point water system obtains its water from groundwater 
wells owned and operated by MCB, Camp Lejeune. There are twenty- 
nine different wells, all located in and around the Hadnot Point 
area. Sampling and analysis conducted at each of the wells by a 
separate A&E contract indicated no lead or copper levels above the 
practical quantification limits. Source water treatment is not 
required for the Hadnot Point water system. The lead and copper 
point of entry samples taken at the water treatment facility 
indicated levels below laboratory detection limits of two parts per 
billion for lead and fifty parts per billion for copper. 

The lead and copper tap sampling results are summarized as follows: 

Monitorina Period 90th Percentile Lead 90th Percentile Comer 

1ST 484 ppb 747 ppb 

2ND 334 ppb 356 ppb 

- 
The Hadnot Point water system is currently undergoing a Corrosion 
Control Demonstration Study. 

MCAS NEW RIVER SYSTEM 

The New River water system serves a population of 35,000 and 
operates under State of North ~arolina System ~dentification Number 
04-67-042. The New ~iver system serves the areas known as Camp 
Geiger and Marine Corps Air Station. The New River system serves 
several hundred single-family residential units, but these 
structures do not meet Tier 1, 2 or 3 criteria due to recent 
plumbing renovations. There are no multi-family residences served 
by the system. The remainder of the facilities served by the New 
River system consist primarily of military barracks, administrative 



offices, shop areas and various support facilities. All of the New 
River sample locations were either Tier 2 or Tier 3 sites. A 
materials evaluation of the water system required by Section 
141.86(a)(2) of the National Primary Drinking Water Regulations 
indicated that there are no lead ervice lines, lead waer mains, or 
buildings containing lead pipes. 

The New River water treatment plant and distribution system was 
originally constructed in the early 1950's when the Air Station was 
constructed. The water plant treats an average of 1.3 million 
gallons of water per day. 

The water is currently being lime softened and disinfected with 
chlorine. Silica or phosphate corrosion inhibitors are not used. 

The New River water system obtains its water from groundwater wells 
owned and operated by MCB, Camp Lejeune. There are twenty wells, 
all located in and around the Marine Corps Air Station and the 
adjacent Camp Geiger area. Sampling and analysis conducted as part 
of the Marine Corps Base Well Head Management Program at each of the 
wells indicated no lead or copper levels above the practical 
quantification limits. Source water treatment is not required for 
the New River water system. The lead and copper point of entry 
samples taken at the water treatment facility indicated levels below 
laboratory detection limits of two parts per billion for lead and 
fifty parts per billion for copper. 

The lead and copper tap sampling results are summarized as follows: - 

~onitorinq Period 90th percentile Lead 90th percentile Copper 

1ST 189 ppb 246 ppb 

2ND 72 P P ~  359 ppb 

3RD 23 P P ~  101 ppb 

4TH 24 P P ~  115 ppb 

The MCAS New River water system is currently undergoing a corrosion 



Control Demonstration Study. 

HOLCOMB BOULEVARD SYSTEM 

The initial round of lead and copper tap water monitoring was 
completed in December 1992. The sampling took place at sixty Tier 1 
sites all of which were single-family residential buildings. Of the 
sixty sample locations, there were no sites which exceeded the lead 
or copper EPA action levels of 15 ppb, and 1300 ppb, respectively. 
The highest lead concentration was 4 ppb and the ninetieth 
percentile lead concentration was 2 ppb. The highest copper 
concentration was 94 ppb and the ninetieth percentile copper 
concentration was 55 ppb. The Holcomb Boulevard System successfully 
passed the first round of lead and copper tap sampling. 

The second round of lead and copper tap water monitoring was 
completed in June 1993. The sampling was repeated at the sixty 
previous lead and copper sample sites. During this monitoring 
period, one sampling site exceeded the 15 ppb lead action level with 
a concentration of 60 ppb. An additional, third sample at this site 
indicated a lead concentration of less than 2 ppb. The second 
highest lead concentration during the second monitoring period was 7 
ppb, which is below the EPA action level of 15 ppb. The ninetieth 
percentile lead concentration was 3 ppb. All copper concentrations 
were again below the EPA action level of 1,300 ppb with the highest 
concentration at 85 ppb. The ninetieth percentile concentration was 
65 ppb. 

Since the Holcomb Boulevard water system successfully met the EPA 
action levels for lead and copper at the ninetieth percentile level 
for both six-month monitoring periods, the system qualified for 
reduced monitoring. Reduced monitoring consists of the sampling of 
thirty consumer taps on an annual basis beginning in June 1994. 
Reduced monitoring tap samples must be collected during the months 
of June, July, August or September. 

The first reduced sampling monitoring period was conducted in the 
summer of 1994. The system passed both the lead and copper action 
levels. The 90th percentile lead level was 3 ppb and the 90th 
percentile copper level was 223 ppb. 



V. WATER QUALITY PARAMETER SAMPLING 

Due to the exceedance of the lead action levels for the three small- 
sized water systems, additional drinking water sampling was required 
to determine particular water quality characteristics. The purpose 
of these water quality determinations was to allow the analysis and 
evaluation of varigus water treatment approaches to control lead 
and/or copper corrosion induced by the drinking water. Water 
quality parameter sampling was required to be completed at two 
locations within each distribution system in addition to the "point 
of entryM to the distribution system at the water treatment plants 
and at the supply wells. The water quality parameters were required 
to be sampled and analyzed on two separate occasions during each 
monitoring period in order to obtain average values. The analyzed 
water quality parameters included temperature, pH, conductivity, 
calcium, and alkalinity. 

VI. OPTIMAL CORROSION CONTROL TREATMENT 
RECOMMENDATIONS 

Due to the exceedance of the lead action levels at the ninetieth 
percentile level at the Hadnot Point, MCAS New River, Courthouse Bay 
and-Onslow Beach Water Systems, a Corrosion Control Study of these 
water systems was required. A Corrosion Control Study was not 
required for the Rifle Range System since it has been placed on the 
Onslow County Water System. The optimal corrosion control 
recommendations were forwarded to the State of North Carolina Public 
Water Supply Section for review. 

Complete and bound Corrosion Control studies were previously 
provided to MCB Camp Lejeune. Due to the length of these documents, 
and the overlapping of relevant, but previously presented 
information, the overall treatment recommendations are summarized as 
follows: 



RECOMMENDED OPTIMAL CORROSION CONTROL TREATMENT FOR COURTHOUSE BAY 

Based on an assessment of the possible corrosion control options, 
calcium carbonate precipitation is the recommended strategy for lead 
corrosion control. This water treatment strategy will be used in 
addition to the treatment systems which are currently in use and 
include: lime softening, ion exchange and aeration. The present pH 
level will be increased by an average value of 0.41 units due to the 
fact that it is in,the most effective range for phosphate 
inhibitors. 

The recommended corrosion control method can be accomplished without 
any equipment or basic treatment changes at the water treatment 
plant, and more importantly, without any abrupt changes in the water 
quality conditions. 

The increase in the pH of the water system will result in an 
increase of the Calcium Carbonate Precipitation Potential (CCPP) 
from an average of 3 mg/l as CaC03 to an average of 10 mg/l as 
CaC03. The recommended rule-of-thumb value for CCPP is 4-10 mg/l as 
CaC03 as recommended by the EPA1s Lead and Copper Rule Guidance 
Manual. The actual effect that this treatment modification will 
have on the actual copper levels cannot be determined in a desk-top 
evaluation. However, based on the fact that the 90th percentile 
lead levels in the first and second monitoring periods respectively 
were 15 ppb and 17 ppb, it should not require substantial treatment 
benGfits in order to bring the Courthouse Bay Water System into 
compliance in terms of lead control. The proposed treatment 
modifications should not have any deleterious effects in terms of 
increased copper concentrations. 

The proposed increase of the CCPP of the water system can be 
accomplished by increasing the lime dose at an average rate of 2.8 
mg/l or 23.37 pounds per million gallons. 

The possibility of elevated trihalomethanes associated with an 
increase of the pH of the water has been addressed and is not a 
concern. There are no other system or regulatory constraints which 
would preclude the implementation of this lead control strategy. 



Based on the theoretical lead solubilities values, pH adjustment is 
not an effective treatment method due to any benefits associated 
with reduced theoretical lead solubility. The use of silica 
inhibitors is eliminated due to the lack of actual data indicating 
its effectiveness in terms of lead control and also since iron and 
manganese are not a necessary water treatment objective. The use of 
a phosphate inhibitor is not recommended due to the relatively low 
reduction in theoretical lead solubility which would be achieved 
(3.6%) without decreasing the pH of the water system which would 
very likely result in increased copper levels which may possibly 
exceed the copper qction level. 

RECOMMENDED OPTIMAL CORROSION CONTROL TREATMENT FOR ONSLOW BEACH 

Based on an assessment of the possible corrosion control options, 
the use of a phosphate corrosion inhibitor is the recommended 
strategy for lead corrosion control. The phosphate inhibitor will 
be used in addition to the treatment systems which are currently in 
use and include: lime softening, ion exchange and aeration. The 
present pH level will remain unchanged due to the fact that it is in 
the most effective range for phosphate inhibitors. 

These recommended corrosion control methods can be accomplished 
without any equipment or basic treatment changes at the water 
treatment plant, and more importantly, without any abrupt changes in 
the water quality conditions. The inhibitor would be installed 
using a feed pump. Residual phosphate levels will be in the 3-4 
mg/l range as recommended by the American Water Works Association. 

- 

The possibility of elevated trihalomethanes associated with an 
increase of the pH of the water has been addressed and is not a 
concern due to the fact that pH adjustment will not occur. The 
increase in phosphate at the wastewater treatment plant will not 
result in any exceedance of wastewater treatment plant outfall 
levels. There are no other system or regulatory constraints which 
would preclude the implementation of this lead control strategy. 

The recommended corrosion control method will reduce the overall 
theoretical lead solubility by 13.4%. 

This recommended method of corrosion control has been approved for 
the Onslow Beach water system by the State of North ~arolina Public 



Drinking Water Section. 

RECOMMENDED OPTIMAL CORROSION CONTROL TREATMENT FOR HADNOT POINT 

Based on an assessment of the possible corrosion control options, a 
combination of pH adjustment and calcium hardness adjustment was the 
recommended strategy for lead corrosion control. These two methods 
of corrosion control can be implemented by enhancing the current 
water treatment process of lime softening. The recommended approach 
can accomplish two corrosion control goals: 

- Reduce theoretical lead solubility 

- Increase the precipitation of a calcium carbonate film onto 
the pipe walls. 

These corrosion control goals can be accomplished without any 
equipment or basic treatment changes at the water treatment plant, 
and more importantly, without any abrupt changes in the water 
quality conditions. 

The possibility of elevated trihalomethanes associated with an 
increase of the pH of the water has been addressed and is not a 
concern due to the fact that pH is adjusted after disinfection at 
the Hadnot Point water plant. There are no other system or 
regulatory constraints which would preclude the implementation of 
these two lead control strategies. 

The-recommended water treatment method consists of adding additional 
lime Ca(OH,) to the existing water treatment process at the rate of 
1.6 mg/l. This additional lime will result in a change in the 
Calcium Carbonate Precipitation potential from an average value of 3 
mg/l to 7 mg/l as CaCO,. The pH will change from an average value 
of 8.43 to 8.75 units. Alkalinity will increase from an average of 
99 to 101 mg/l as CaCO,. Due to the increase in pH, the theoretical 
lead solubility will decrease by 15% from an existing average value 
of 0.20 to 0.17 mg/l. 

The effects of additional lime on the water quality parameters were 
evaluated with the Rothberq, Tamburini & Winsor Model for Corrosion 
Control and Process Chemistry. The computer model indicated that 
the theoretical final water characteristics after precipitation of 



all of the CaCO, would produce an average pH of 8.13 units and an 
alkalinity of 94 mg/l as CaCO,. Alkalinity and pH values obtained 
in the distribution system may vary from the water treatment target 
values due to the precipitation of CaCO, as water moves through the 
system. 

The State of North Carolina Public Water Supply Section required 
that the Hadnot Point Water System undergo a Corrosion Control 
Demonstration Study in order to fully evaluate all possible 
corrosion control options. 

RECOMMENI3ED OPTIMAL CORROSION CONTROL TREATMENT FOR MCAS NEW RIVER 

Based on the possible corrosion control options, a combination of pH 
adjustment and calcium hardness adjustment is the recommended 
strategy for lead corrosion control. These two methods of corrosion 
control can be implemented by enhancing the current water treatment 
process of lime softening. The recommended approach can accomplish 
two corrosion control goals: 

- Reduce theoretical lead solubility 

- Increase the precipitation of a calcium carbonate film onto 
the pipe walls. 

These corrosion control goals can be accomplished without any 
equipment or basic treatment changes at the water treatment plant, 
and more importantly, without any abrupt changes in the water 
quality conditions. 

The possibility of elevated trihalomethanes associated with an 
increase of the pH of the water has been addressed and is not a 
concern due to the fact that pH is adjusted after disinfection at 
the New River plant. There are no other system or regulatory 
constraints which would preclude the implementation of these two 
lead control strategies. 

The recommended water treatment method consists of adding additional 
lime Ca(OH,) to the existing water treatment process at the rate of 
2.4 mg/l. This additional lime will result in a change in the 
Calcium Carbonate Precipitation potential from an average value of 3 
mg/l to 7 mg/l as CaCO,. The pH will change from an average value 



of 8.43 to 8.74 units. Alkalinity will increase from an average of 
143 to 146 mg/l as CaCO,. Due to the increase in pH, the 
theoretical lead solubility will decrease by 13% from an existing 
average value of 0.22 to 0.19 mg/l. 

The effects of additional lime on the water quality parameters were 
evaluated with the Rothberq, Tamburini & Winsor Model for Corrosion 
Control and Process Chemistrv. The computer model indicated that 
the theoretical final water characteristics after precipitation of 
all of the CaCO, would produce an average pH of 8.32 units and an 
alkalinity of 139 gg/l as CaCO,. Alkalinity and pH values obtained 
in the distribution system may vary from the water treatment target 
values due to the precipitation of CaCO, as water moves through the 
system. 

The State of North Carolina Public Water Supply Section required 
that the MCAS New River Water System undergo a Corrosion Control 
Demonstration Study in order to fully evaluate all possible 
corrosion control options. 

. REGULATORY REVIEW 

GENERAL 

Amendments to the 1986 Safe Drinking Water Act (SDWA) required the 
Environmental Protection Agency (EPA) to develop drinking water 
standards for contaminants which have the potential for adverse 
health effects. Lead and copper contaminants were specifically 
noted by the EPA. The EPA introduced the Lead and Copper Rule in 
order to fulfill this mandate. The final Lead and Copper Rule (the 
Rule) was published in the Federal Register on June 7, 1991 as 40 
CFR Parts 141 and 142, wMaximum Contaminant Level Goals and National 
Primary Drinking Water Regulations for Lead and Copper; Final Rule." 

The Rule has general regulatory requirements which are applicable to 
all Public Water Suppliers regardless of the size of the population 
served by the system. Other regulations of the Rule are only 
applicable to specific water systems of a certain size or have 
different time tables for implementation, depending upon the water 
system size. 



The following discussion addresses the general and specific 
regulations of the Rule which are applicable to the Marine Corps 
Base, Camp Lejeune. 

CONTAMINANT LEVELS 

The Rule established maximum contaminant levels (MCL) for lead at 
0.015 mg/l and for copper at 1.3 mg/l (40 CFR 141.80). An "action 
levelw is considered to be exceeded if more than ten percent of the 
targeted sample sites have lead concentrations greater than 0.015 
mg/l or copper concentrations greater than 1.3 mg/l (40 CFR 141.80). 
When an action level is exceeded during a tap water monitoring 
period, other requirements are triggered which will be discussed 
further into this section. 

MATERIALS EVALUATION 

The Rule required that water systems conduct a materials evaluation 
of the water distribution system and the buildings which are served 
by the system. The purpose of the evaluation was to establish the 
required number of eligible tap sampling sites, determine if there 
are any lead service lines in the system, which facilities served by 
the systems have lead pipes, and which facilities have copper pipes 
and lead based solder. The final objective of the materials 
evaluation was to identify any lead service lines in existence and 
to designate qualified sites for tap sampling at the Tier 1, 2, or 3 
level. 

- 

If the required number of Tier 1 sites could not be identified to 
make up the sampling pools and the remainder of the pools had to 
consist of Tier 2 and/or Tier 3 sites, a letter had to be submitted 
to the State providing justification for insufficient number of Tier 
1 sites. Tier 1 sites are those which contain lead service lines or 
copper pipes with lead based solder installed after 1982. Approval 
for Tier 2 and Tier 3 sampling was obtained for applicable water 
systems. 

TAP SAMPLING 

Water systems were required to conduct sampling of the approved 
sampling pools during specified sampling periods. Water systems 



which exceeded the EPA action levels for lead and/or copper were 
required to conduct additional water system sampling to determine 
specific water quality parameters. The purpose of this water 
quality parameter sampling was to be able to evaluate options for 
corrosion control treatment of the water which will be discussed 
further in this section. Water systems were required to submit 
results of the tap sampling and the water quality parameter samples 
if necessitated by the Lead and/or Copper results to the State. 

Water systems which satisfactorily met the initial lead and/or 
copper action level were required to conduct an additional identical 
round of tap sampling which was required to be conducted during the 
next consecutive six-month monitoring period. Water systems which 
also did not exceed the action level during this second monitoring 
period are allowed to continue tap sampling at a reduced frequency 
and at a reduced number of sites. The Holcomb Boulevard water 
system is the only system which meets this criteria. 

Water systems which do not successfully meet the lead and/or copper 
action levels during either of the initial two monitoring periods 
are required to collect water samples to determine specified water 
quality parameters and to determine if lead and/or copper exists 
naturally in the water. These water quality parameter samples are 
required to be sampled at representative distribution sites in 
addition to the point of entry at the water treatment plant. 

Water systems exceeding the lead and/or copper action level are then 
required to conduct a corrosion control study using a desk-top 
evaluation technique in order to establish a recommended water 
treatment to reduce the lead and/or copper levels in the drinking 
water. The corrosion control study is required to be submitted to 
the State of North Carolina Public Water Supply Section. The State 
upon review of the water system's recommended corrosion control 
treatment may either require that the water system conduct a 
corrosion control demonstration study or approve the water systemfs 
proposed treatment method. The State has six months to either 
approve the water systems proposed treatment method or to require 
the water system to conduct a demonstration study. Established 
regulatory dates for the submittal, implementation and evaluation of 
corrosion control studies is shown on the Table in Appendix A. 



Following implementation of the State approved corrosion control 
treatment, the water system must complete two follow-up monitoring 
periods for lead and copper, water quality parameters and source 
water as completed during the first initial tap monitoring periods. 
Based on the results of lead and copper tap water samples and water 
quality parameters and source water samples taken after the 
implementation of the State-approved corrosion control method, the 
State will specify optimal water quality parameters that the system 
must maintain. 

The water system must then complete two additional rounds of lead 
and copper, water quality parameters and source water samples. 

If the water system meets the lead and copper action levels and 
maintains the State specified water quality parameters for the two 
additional consecutive six-month periods, then the water system may 
go to reduced monitoring for lead, copper and water quality 
parameters. If action levels are successfully met and the State 
specified water quality parameters are maintained for three 
consecutive years, then the water system may go to ultimate reduced 
monitoring for lead, copper, and the State specified water quality 
parameters. 



PUBLIC EDUCATION 

The public education portion of the lead and copper rule requires 
that water systems which exceed the lead and/or copper action level 
during a six-month monitoring period distribute, as a minimum, the 
mandatory notification and education materials presented in Section 
VIII of this report. The education program is required to be 
implemented within sixty days of exceeding an action level. 

All portions of the public education program except submitting the 
public service announcement to at least five radio and television 
stations must be completed every twelve months for as 
long as the system exceeds the lead and/or copper action levels. 
The submission of the public service announcement material to at 
least five radio and television station must occur once every six 
months for as long as the water system exceeds the lead and/or 
copper action levels. 

A water system may discontinue delivery of public education 
materials if the system has met the lead action level during the 
most recent six-month monitoring period. The water system shall 
recommence the public education program if it subsequently exceeds 
the lead action level. 



VIII. PUBLIC EDUCATION PLAN 

Due to exceeding lead action levels at the 90th percentile levels 
for the Hadnot Point and New River water systems, a public education 
program is required to be implemented. This program is required to 
be implemented within sixty days of exceeding the lead action level. 
The public education requirements are outlined in paragraph (a) of 
15A NCAC 18C.1500. 

The public education requirements are as follows: 

1) Insert a notice on each customer's water bill 
containing an alert regarding lead. 

2 1 Insert information with each persons water bill 
containing mandatory health information and ways to 
reduce exposure to lead. 

3 1 Submit mandatory lead information to the editorial 
departments of the major daily and weekly newspapers 
circulated throughout the community. 

4 )  Deliver pamphlets and/or brochures that contain 
mandatory public education materials to facilities 
and organizations including: 

a ) Public Schools and/or Local School Boards 

b ) City or County Health Departments 

c ) Women, Infants and Children and/or Head 
Start Programs 

d ) Public and Private Hospitals and/or Clinics 

e Pediatricians 

f) Family Planning Clinics 

9 ) Local Welfare Agencies 



Submit a mandatory Public Service Announcement to at 
least five of the radio and television stations with 
the largest audiences that broadcast to the community 
served by the water system. 

Water systems which have exceeded the lead action levels shall 
repeat items #1-4 above every 12 months and repeat item #5 every 6 
months for as long as the system exceeds the lead action level. 
Paragraph (c)(6) of 15A NCAC 18C.1500 states that "A water system 
may discontinue delivery of public education materials if the system 
has met the lead action level during the most recent six month 
monitoring period. 

In order to meet the above public education requirements, the 
following information is provided: 

Mandatory Water Bill Notice (Item #1) 

The mandatory water bill alert language contained in paragraphs 
(c)(2)(i) of 15A NCAC 18C.1500 is required to appear on the 
Customer's actual water bill itself. It is understood that MCB, 
Camp Lejeune water users do not receive water bills in the same 
manner as most other water consumers. Based on conversations with 
Mr. Fred Hill of the Washington ~egional Office of the Division of 
Environmental Management, this alert language could be tied in with 
the general information in item #2 which is required to be 
distributed or posted on bulletin boards. 

- 

Mandatory Health Information (Item # 2 )  

Paragraph (c)(2)(i) also requires that the public education 
information contained in paragraph (a) of 15A NCAC 18C.1500 be 
distributed to water customers along with their water bill notice. 
The mandatory information is clearly stated in the regulations and 
could be handled by combining this information into a simple 
brochure or purchasing brochures already developed by organizations 
like the American Water Works Association (AWWA). 



In conversations with Mr. Fred Hill, it was determined that the 
posting of the educational materials in buildings would satisfy the 
requirements for distribution of the public education materials. 
The public education materials distributed to the housing areas at 
MCAS New River and those on the Hadnot Point System at the old 
hospital area could possibly be delivered by hand or with the 
information included with the housing news letter. 

A suggested addendum to the standard notification for the housing 
areas is shown to clarify the lead-copper study as it relates to 
these housing areas. All of the housing units on the Hadnot Point 
system were sampled and none exceeded the lead or copper action 
levels. The housing on the New River system did not meet sample 
site selection criteria because the 1950's building plumbing systems 
have been or are currently being replaced using lead free solder. 
Mr Fred Hill indicated that the inclusion of additional 
information/clarifications on public education material is 
satisfactory, but the standard educational wording cannot be 
modified. 

Submission of Mandatory Lead Information to Daily and Weekly 
NewsPaPers (Item #3) 

The same information required to be distributed to consumers in item 
#2 must be submitted to the editorial departments of daily and 
weekly newspapers circulated throughout the community. 

Submission of Mandatory Public Education Materials to Various 
Acrencies (Item # 4 )  

The major portion of the mandatory public education materials 
required to be submitted in items #2 and #3  above shall also be 
submitted to the agencies identified consisting of schools, 
pediatricians, hospitals, etc. 

Several of the agencies identified to receive educational materials 
do not exist at Camp ~ejeune. The Marine Corps equivalent to these 
organizations was determined to be a satisfactory alternative to Mr. 
Fred Hill of the DEM. The distributed information is supposed to be 
in the form of pamphlets and/or brochures. 



Submission of Mandatory Public Service Announcements (Item # 5 )  

Public service announcements are required to be submitted to at 
least five radio and television stations that broadcast to the 
community. Public service announcements are done free of charge and 
generally require a two week notice prior to broadcast. The public 
service announcement requires mandatory language contained in 
paragraph (b) (1) and (b) (2) which briefly advises consumers to have 
their water tested and tells them who to contact for further 
information. 

PUBLIC EDUCATION MATERIALS TO BE SUBMITTED TO CONSUMERS ON THE 
COURTHOUSE BAY, ONSLOW BEACH AND RIFLE RANGE WATER SYSTEMS 

SOME BUILDINGS IN THIS COMMUNITY HAVE ELEVATED LEAD LEVELS IN THEIR 
DRINKING WATER. LEAD CAN POSE A SIGNIFICANT RISK TO YOUR HEALTH. 
PLEASE READ THE FOLLOWING FOR FURTHER INFORMATION. 



Mandatory Health Information (Item #2) 

INTRODUCTION 

The United States Environmental Protection Agency (EPA) and the 
Marine Corps Base, Camp Lejeuners Hadnot Point water system are 
concerned about lead in your drinking water. Although most homes 
have very low levels of lead in their drinking water, some homes in 
the community have lead levels above the EPA action level of 15 
parts per billion (ppb), or 0.015 milligrams of lead per liter of 
water (mg/l). Under Federal law, we are required to have a program 
in place to minimize lead in your drinking water by July 1, 1995. 
This program includes corrosion control treatment, source water 
treatment, and public education. We are also required to replace 
each lead service line that we control if the line contributes lead 
concentration of 15 ppb or more after we have completed the 
comprehensive treatment program. If you have any questions about 
how we are carrying out the requirements of the lead regulation 
please give us a call at 451-5063. This brochure explains the 
simple steps you can take to protect you and your family by reducing 
your exposure to lead in drinking water. 

HEALTH EFFECTS OF LEAD 

Lead is a common metal found throughout the environment in lead- 
based paint, air, soil, household dust, food, certain types of 
pottery porcelain, pewter, and water. Lead can pose a significant 
risk to your health if too much of it enters your body. Lead builds 
up in the body over many years and can cause damage to the brain, 
red blood cells and kidneys. The greatest risk is to young children 
and pregnant women. Amounts of lead that wonrt hurt adults can slow 
down normal mental and physical development of growing bodies. In 
addition, a child at play often comes into contact with sources of 
lead contamination - like dirt and dust that rarely affect an adult. 
It is important to wash childrenrs hands and toys often, and to try 
to make sure they only put food in their mouths. 



LEAD IN DRINKING WATER 

Lead in drinking water, although rarely the sole cause of lead 
poisoning, can significantly increase a person's total lead 
exposure, particularly the exposure of infants who drink baby 
formulas and concentrated juices that are mixed with water. The EPA 
estimated that drinking water can make up 20 percent or more of a 
person's total exposure to lead. 

Lead is unusual among drinking water contaminants in that it seldom 
occurs naturally in water supplies like rivers and lakes. Lead 
enters drinking water primarily as a result of the corrosion, or 
wearing away, of materials containing lead in the water distribution 
system and household plumbing. These materials include lead-based 
solder used to join copper pipe, brass and chrome plated brass 
faucets, and in some cases, pipes made of lead that connect your 
house to the water main (service lines). In 1986, Congress banned 
the use of lead solder containing greater than 0.2% lead, and 
restricted the lead content of faucets, pipes and other plumbing 
materials to 8.0%. 

When water stands in lead pipes or plumbing systems containing lead 
for several hours or more, the lead may dissolve into your drinking 
water. This means the first water drawn from the tap in the 
morning, or later in the afternoon after returning from work or 
school, can contain fairly high levels of lead. 

STEPS YOU CAN TAKE IN THE HOME TO REDUCE EXPOSURE TO LEAD IN 
DRINKING WATER 

Despite our best efforts mentioned earlier to control water 
corrosivity and remove lead from the water supply, lead levels in 
some homes or buildings can be high. To find out whether you need 
to take action in your home, have your drinking water tested to 
determine if it contains excessive concentrations of lead. Testing 
the water is essential because you cannot see, taste, or smell lead 
in drinking water. Some local laboratories that can provide this 
service are listed at the end of this booklet. For more information 
on having your water tested, please call Mr. Eric Pare at 451-5063. 



If a water test indicated that the drinking water drawn from a tap 
in your home contains lead above 15 ppb, then you should take the 
following precautions: 

(A) Let the water run from the tap before using it for 
drinking or cooking any time the water in a faucet 
has gone unused for more than six hours. The longer 
water resides in your homers plumbing, the more lead 
it may contain. Flushing the tap means running the 
cold water faucet until the water gets noticeably 
colder, usually about 15-30 seconds. If your house 
has a lead service line to the water main, you may 
have to flush the water for a longer time, perhaps 
one minute, before drinking. Although toilet 
flushing or showering flushes water through a portion 
of your home's plumbing system, you still need to 
flush the water in each faucet before using it for 
drinking or cooking. Flushing tap water is a simple 
and inexpensive measure you can take to protect your 
family's health. It usually uses less than one or 
two gallons of water and costs less than $0.20 per 
month. To conserve water, fill a couple of bottles 
for drinking water after flushing the tap, and 
whenever possible use the first flush water to wash 
the dishes or water the plants. 

If you live in a high-rise building, letting the 
water flow before using it may not work to lessen 
your risk from lead. The plumbing systems have more, 
and sometimes larger pipes than smaller buildings. 

Ask your landlord for help in locating the source of 
the lead and for advice on reducing the lead level. 

Try not to cook with, or drink water from the hot 
water tap. Hot water can dissolve more lead more 
quickly than cold water. If you need hot water, draw 
water from the cold tap and heat it on the stove. 

Remove loose lead solder and debris from the plumbing 
materials installed in newly constructed homes, or 
homes in which the plumbing has recently been 



replaced, by removing the faucet strainers from all 
taps and running the water from 3 to 5 minutes. 
Thereafter, periodically removes remove the strainers 
and flush out any debris that has accumulated over 
time . 
If your copper pipes are joined with lead solder that 
has been installed illegally since it was banned in 
1986, notify the plumber who did the work and request 
that he or she replace the lead solder with lead-free 
solder. Lead solders look dull gray, and when 
scratched with a key looks shiny. In addition, 
notify your State Public Water Supply Section about 
the violation. 

Determine whether or not the service line that 
connects your home or apartment to the water main is 
made of lead. The best way to determine if your 
service line is made of lead is by either hiring a 
licensed plumber to inspect the line or by contacting 
the plumbing contractor by checking the city's record 
of building permits which should be maintained in the 
files of the Marine Corps Base, Camp Lejeune Public 
Works Department. A licensed plumber can at the same 
time check to see if your home's plumbing contains 
lead solder, lead pipes, or pipe fittings that 
contain lead. The public water system that delivers 
water to your home should also maintain records of 
the materials located in the distribution system, if 
the service line that connects your dwelling to the 
water main contributes more than 15 ppb to drinking 
water, after our comprehensive treatment program is 
in place, we are required to replace the line. If 
the line is only partially controlled by the Hadnot 
Point water system, we are required to provide you 
with information on how to replace your portion of 
the service line, and offer to replace that portion 
of the line at your expense and take a follow-up tap 
water sample within 14 days of the replacement. 
Acceptable replacement alternatives include copper, 
steel, iron, and plastic pipes. 



Have an electrician check your wiring. If ground 
wires from the electrical system are attached to your 
pipes, corrosion may be greater. Check with a 
licensed electrician or your local electrical code to 
determine if your wiring can be grounded elsewhere. 
DO NOT attempt to change the wiring yourself because 
improper grounding can cause electrical shock and 
fire hazards. 

The steps described above will reduce the lead concentrations in 
your drinking water. However, if a water test indicates that the 
drinking water coming from your tap contains lead concentrations in 
excess of 15 ppb after flushing, or after we have completed our 
actions to minimize lead levels, then you may want to take the 
following additional measures: 

(A)  Purchase or lease a home treatment device. Home 
treatment devices are limited in that each unit 
treats only the water that flows from the faucet to 
which it is connected, and all of the devices require 
periodic maintenance and replacement. Devices such 
as reverse osmosis systems or distillers can 
effectively remove lead from your drinking water. 
Some activated carbon filters may reduce lead levels 
at the tap, however all lead reduction claims should 
be investigated. Be sure to check the actual 
performance of a specific home treatment device 
before and after installing the unit. 

Purchase bottled water for drinking and cooking. 



You can consult a variety of sources for additional information. 
Your family doctor or pediatrician can perform a blood test for lead 
and provide you with information about health effects of lead. 
State and local government agencies that can be contacted include: 

( A )  The Marine Corps Base Camp Lejeune Environmental 
Management Division (EMD) at telephone number 451- 
5063 can provide you with information about your 
community's water supply, and a list of local 
laboratories that have been certified by EPA for 
testing water quality. 

The Marine Corps Base Camp Lejeune Public Works 
Department at telephone 457-5450 also provide you 
with information about building permit records that 
should contain the names of plumbing contractors that 
plumbed your home; and 

The Onslow County Health Department at 455-7600 or 
the Marine Corps Base Camp Lejeune Preventive 
Medicine Department at 451-2707 can provide you with 
information about the health effects of lead and how 
you can have your child's blood tested. 

The following is a list of some State approved laboratories in your 
area that you can call to have your water tested for lead. 

- Southern Testing and Research Laboratories, Inc. at (919) 237- 
4175 

Industrial and Environmental Analysts at (919) 677-0090 
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Table 4-3(a). Monitoring Frequency for Initial Samplirrr, Requirements 
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Envy Poi* 

T a p  

Disribuhn Synem 
En3y Pa* 

Wxter Qll.JrtY Parameters mmbring psriod 

1 0 0  
25 

1 
1 

60 
10 

1 
1 

60 

10 

1 
1 

40 

3 

1 

6morrttrS 
Twice per 6months 

6mordhs* 
Twice per &months 

~ m o *  
Twice per &months 

&months* 
Twice pr6months  ' 

€-months 

Twice per &months 

Bmonthr 
Twice per Crmntks 

Bmonths 

Twia p r  G m n h  

€-months 
1 Twice per Bmonths 

20 

2 

1 
1 

10 

1 

1 
1 

5 

1 

1 
1 

&months 

. Twice per 6-morrh 

E-mor~ths 
Twice per &mordfP 

6months - 
Twice per 6-lm&n 

6rnonhs 
Tmw par &months 

€-months 

Twia per 6-mrOhs 

6rnonhs 
Twiu per &mo& 

g o  more than one psr building per 



Table 4-3(b). Monitoring F uency for Follow-up and 
Routine ~am~ling"K,u.=ements 

, 

L.rp. -9 
~ 1 0 3 . W  

53,003--103,m 

Medium PWSs 
lO.Wi-60.000 

. 

3,301-1 0,003 

Small PWSs 
501--33W 

101-5~0 

- 

$1 03 

Hm-Trm-simi How 

Led u d  Coppor 
W a r  Chnfity P m a s n  
Sourea Wear 

L a d  and Cop* 
Wnpr hvtity P.rrmcasn 

Ccppsr 
W.tsr O d & y  Puun-n 
Socpcs Wusr 
bd and Copper 
Water OuRy P m t t u n  

Lad and C o p s r  
Wrrsr Qurlcy Pwnc.m 

Communtry W n s r  Water O d t y  Fanmctnn monitoring period 
Synsms 

JJ 

s- 
W a r  Prrunasn 

Led m d  Copper 
Wptsr QurlPy P m m  
So- W a a  
bd md Ccpper 
WPter QIIpldy Parameten 

Lead and Copper 
Waier OuPyr Pameten 
Source wnrsr 
Lead and Coppsr 
Wmsr Q d a y  Puameien 

~ e a j  m d  ~ o p ~ e r  
Warer QuPrUy P-&n 
So- W a w  - 

L e d  md Coppa 
Wasr owTPy P u u n s t e o  

Lead and Coppef 
Wirtar 0- Purrneten 
Source wasr 
Lead and Copper 
Waer O w J q  Psramcten 

Leai and C o z x !  

Trps 
h-uikm;on S y r t m  
Elmy Puns 

T.p l  
Dktn'htbn Systmm 
Emy Pam 

7- 
Zmikijr, Sp.em 
5 y  purs 

7.35 
D ' d W o n  Sydsrn 
Zmy Puna 

1W 
25 

1 
1 

60 
10 

1 
1 

63 
10 

1 
1 

40 
3 

1 
1 

&mor~hs* 
Eiwes#y 

&month 
Twice psr €-monh 

E-monttu* 
Biweakiy 

b-morbhs 
T w i u  p s r  Cmntks 

6morehs* 
t Bmldy 

~ o *  
T w i ~  p r  &months 

h o r m n *  
B i @  

€-months 
Twist p r  bmrtb 

Crnonhs 
T w i u  per &month 

~ m o 1 ~ 5 ¶ s *  
BirreeLdy 

&months 
T w i e  par 6mo& 

6rnontht. 
B i e l d y  

brnomh 
Twice p r  bm& 

E-rnofik* 
Bi.HeeMy 

one per  buildng psr 

1 

7- 
Din'bution System 
5 , .  Poi* 

TW 
D % n i  Systsm 
5 m y F u e  

7- 
DJJitution System 
Emy Poima 

20 
2 

i 
1 

10 
1 

1 
1 

5 
1 

1 
1 

No more than 





ONSLOW BEACH WATER SYSTEM 
SYSTEM I.D. NO. 0467048 

SAMPLE 1-Do BLDG . MAP PAGE 











RIFLE RANGE WATER SYSTEM 
SYSTEM I . D .  NO. 0467046 

SAMPLE I.D. BLDG 

RR3 9 
RR4 0 
RR4 1 
RR4 2 
RR4 3 
RR6 
RR4 9 
RR1 
k.R2 
RR3 
RR4 
RR5 
RR8 
RRlO 
RR11 
RR15 
RR4 8 
RR9 
RR17 
RR2 0 

MAP PAGE 





COURTHOUSE BAY WATER SYSTEM 
SYSTEM I . D .  NO. 0467047 

SAMPLE I.D. BLDG. 

BB17 
BB18 
BB19 
BB20 
BB2 1 
BB2 2 
BB2 3 
BB24 
4-47 
BB8 
BB45 
BB48 
BB54 
A2 
BB294 
BB2 
BB3 
BB5 
BB7 
BB9 
BBlO 
BBll 
BB12 
BB13 
BB14 
BB16 
BB27 
BB28 
BB38 
BB49 
BB50 
BB51 
BB52 
BB177 
BB245 
BB250 
BB255 
BB260 
BB265 
BB270 

MAP PAGE 













HADNOT POINT WATER SYSTEM 
SYSTEM I.D. NO. 0467041 

SAMPLE I.D. BLDG . MAP PAGE 



aADNOT POINT WATER SYSTEM 
SYSTEM I . D .  NO. 0 4 6 7 0 4 1  

SAMPLE I . D .  BLDG . MAP PAGE 
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MAP 3 













MAP 9 



MAP 79 



MAP 11 



LOCATION MAP 
LEAD-COPPER RULE TAP 
W A l r f i  SAMPUNG SiTES 

HADNOT POINT 
WATER SYSTEM 

MCB CAMP EJEUNE 
N O R M  CAROUNA 

MAP 12 



HOLCOMB BOULEVARD WATER SYSTEM 
SYSTEM I.D. NO. 0467043 

SAMPLE I. D. MAP PAGE 



HOLCOMB BOULEVARD WATER SYSTEM 
SYSTEM 1.D. NO. 0467043 

SAMPLE I.D. BLDG . MAP PAGE 





MAP 2 



MAP 3 



MCAS NEW RIVER WATER SYSTEM 
SYSTEM I.D. NO. 0467042 

SAMPLE I.D. BLDG . MAP PAGE 



MCAS NEW RIVER WATER SYSTEM 
SYSTEM I.D. NO. 0467042 

SAMPLE I.D. BLDG . MAP PAGE 







MAP 3 





ENGINEERING STUDY 92-1 9 
LOCPTION MA? 

MCAS NEW illVE2 
Di i lNKlNG W A F R  

31S2lBUTION LEAD-COPPE3 RULE TAP 
W A F 2  SYSTEM 

W A X ?  SAMPL!NG SITES MC3 C A M P  LEJE'JNE 
SYSTEM I N V E N T O R Y  N O R T I  CAROL!NA 

AND SAMPLING 

z 

MAP 5 



MAP 6 







MAP 9 



MAP 10 



A / :  P A F  r.  IN^ L D R D ~  

NOT TO SCALE 

ENGINEERING STUDY 92-1 9 
DRINKING WXT3 

D!SXl3L:TlOK 
SYSm I N E N T 3 2 "  

AND SAMPUNG 

LOCATON M.4P 
l E A " U - C 3 ? ? 3  ? U E  TA? 
WkE? SAMPLIRG SiES 

I MCAS NEW RIVE2 
WATER SYSTEM 

I 

MC3 CAM? ILJEUNE 
I NORM CAF!O!JNA 
I 

- - -  - - - 

MAP 11 



MAP 12 



MAP 13 



MAP 14 


