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Chapter I

A. INTRODUCTION l_wl_ have been established for
numher of contamlnants and are con-

i. Water is a v_tal resmlrce, rained in 40 Code oE Federal R_gu-
Uses [nchlde drinking, industrial lation (CFR) Par_ [41 as Natlon_l

cooling, power production transpor _ In_erlm Prlmary Drinking W.ter Regu-
ration, fishing, recreation_ agrl_ lat[ons. These regulations are
cul_ure a.d waste disposal. As _ binding on all Federal agencies (in-
source 0_ life for man, p_ants and cludlng th_ CG) wi_h responsil_ility

I lower forms of llfe, it cannot be for public water systems. The Safe
i replaced. As wlth all resources, Drinking Wa_er Ac_ _endment of 1977
! _here _B a limit to its supply, contains a provislon which gives
: Wa_er is sometim_s re_errad to a_ states authority over Federal faci[-

_he "universal solvent" in deference itles. Furthermore, EPA has
i to _ts ability to dissolve so man_ published the National Secondary

substances. In fa=_, nearly a_l the Drinking W.ter Regulation contained
na_iirally occ_rlng ¢hemlcal element8 in 40 CFR Part 143 to s_rv_ as
can be _ound either dissolved in or gL_idelines and deal primarily wi_h
suspended in water. Water's abi[i_ esthetic qual[ti_s of d_inking wa_r.
_o d_aso_ve gase_ is basic _o all
llfe and some of the elements _ich 3. Definlt[on_.
are no_slly found in wa_er are

v_tal to many forms of Ills. On the a. Contamln.nt - .ny phys[-
o_her hand, _he presence o_ some £m- cal, chemical, biological, or radlo-
p_Lritles can make wa_er unpalatable logical substance or matter in wa_er.
and _ven harmful. This ch_p_er will
discuss _he applicable r_gulatlona b. Public Wa_er System - a
and s_andards for water q_al_ty, system for _he provision _o CG per-
These standards include criteria for sonnel or th_ publ_c of p_ped wa_er
the physical and mlcroblo[ogical for human conaump_ion, if such
properties of water, inocgan[c _ys_em has at l_as_ fifteen service
chemical, organic chemlcals_ _nd connections (building and or vessel
radioactlvi_y. These wa_er proper- potable water connection) or r_gu-
ties, cons_i£uents and pollutan_8 larly serves an _verage of a_ lea_
are deacrlbed by parameters, co,or, 25 _nd[viduals d_ily at _eas_ 60
order, _urbi_y, se_tleable and dls- days out of th_ year. Such term
solved _o_ids, _emperature, pH_ includes (i) any collec_[on, tr_a_-
fecal coliform, dissolved oxygen, ment, s_orage and dlstribu_ion fa-
radiation, toxic substance chemi- ¢iliti_s under control of the ope-
cals, o_I. razor of such system and used

prim_rily _n connection with such
2. Regulations. system and (2) any collec_ion or

pretrea_ment storage facility no_
a. The Public Health Service under such control which are used

Act as _me.ded by _he Safe Drinking primarily _n conn_ctlon wi_h such
Water Act o_ 1974 requires com- system. A public water system is
pliance w_h at| national primary either a community wa_er _ystem or
dr_nkin_ wa_er regulations in effect non-communlty wa_er system.
under section 1412 of _ubjec_ ac_.
_e Environmental Protection Agency c. Community water system - a
(EPA), in accordance with _he Safe public wa_r system which serves a_
Drinklng Water A=_, is charged wi_h le_s_ _5 service connection_ used hy

establlshlng maximum con_aminant year-roond r_siden_s or regularly
levels for drlnk_ng wa_er. _ese serves at least 25 year-roi*nd res_-

den_s_
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Chapter 1

d. Non-community water system mations per minute,
-a public water system that is not a
communlty water system, i. Gross alpha particle acti-

vity - the total radioactivity due
e. Sanlta_ survey - an on- to alpha particle emission as infer-

site review of the water source, red from measurements on a dry

facillties, equipmentj operation and sample.
maintenance of a public water system
for the purpose of evaluating the m. Man-made beta particle and
adequacy of such source, facilities, photon emitters - all radlonuclides
equipment, operation and maintenance emitting beta particles and/or pho-
for producing and distributing safe tons listed in Maximum Permissible
drinking water. Body Burdens and Maximum Permissible

Concentration of Radionuclides in

f. Standard sample - a repre- • Air or Water for Occupational Expo-
sentative part of finiabed drinking sure, NBS Handbook 69, except the

water that is examined for the pre- daughter products of thorlum-232,
sence of coliform bacteria, uranium-235 and uranium-238.

g. State - the agency of the n. Gross beta particle soil-
State government which has juris- vity the total radioctivlty due to

diction over public water systems, beta particle emission as inferred
During any period when a State does from measurements on a dry sample.
not have primary enforcement respon-
sibillty pursuant to Section 1413 of o. Halogen - one of the them-
the Act, the term "State" means the ical elements chlorine, bromine or
Reglonal Administrator, U. S. Envl- iodine.
ronmental Protection Agency.

p. Trihalomethane - (THM) one
h. Supplier of Water - any of the family of organic compounds,

person who owns or operates a public named as derivatives of methane,
water system, wherein tbrae of the four hydrogen

atoms in methane are each substi-

i. Dose equivalent - the pro- tuted by a halogen atom in the mole-
duct of the absorbed dose from ruler structure.

ionizing radiation and such factors
as account for differences in bio- q. Total trlhalomethanes
logical effectiveness due to the (TTHM) the sum of the concentration
type of radiation and its distrl- in milligrams per liter of the
butlon in the body as specified by trihalomethane compounds (trichloro-
the International Commission on methane [chloroform], dlbromochloro-

Radiologleal Onlts and Measurements methane, bromodlchloromethane and
(ICRU). tribromomethane [bromofomn]),

rounded to two significant figures.

j. Rein - the unit of dose
equivalent from ionizing radiation r. Maximum Total Trihalo-
to the total body or any internal methane Potential (MTP) the
organ or organ system. A "milllrem maximum concentration of total
(,,¢em)" is I/I000 of a ram. trlhalomethanes produced in a givcn

water containing a disinfectant ree-
k. Picocurle (pCi) - that idual after 7 days at a temperature

quantity of radioactive material of 25 degrees C or above.
producins 2.22 nuclear transfor-

Change 1 _i-2
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Chapter i

s. Disinfectant - any oxl- y, Primary Authority the

d_nt, including bu_ noc limited to specific s_ate if it has an EPA
chlorlnej chlorine dioxide, chlora- approved program, w£1_ be the pri-
mines_ and ozone added to water in mary authority. If the state has

any part of the treatment or dlstri- not ob_alned program approval EPA
bution process, that is in_ended to will be the primary authority.
kill or inactivate pathogenl= micro-
organisms, z, Residents - can be Coast

Guard or private individuals

t. Secondary Maximum Con- _ervlced by the wa_er system.
Cam£nant Leve_s (SMCLs) - The SMCL

means the maximum permlsslble leve! 4. App1icatlon.
o_ _ contaminant in wa_er which is
delivered to _he free flowing otltlet ao According _o 40 CFR 141.3

of _he ultimate u_er of public water these National Interim Primary
systems. Contaminants _dded to the Drinking W_ter Regulations sha_l
water under circumstances controlled apply to CG facili_ie_ if one or
by the user, except those resutting he_h of the follow_n_ conditions
from corrosion of piping and plum- exist:
bing caused by water quali_y, are
excluded from this definition. (i) the water _ou_ce is

owned by _he C_
u° Maximum con_amln_nt level (2) the wa_er _ouree is

- the maximum permissible level of a owned by a muncip_lity or _ prlv_te
contaminant in water which is de- organ_z_tlon and w_ter trea_men_ _s
_ivered to the _ree flowing outle_ perfomed by the CG (chlorination,
of the ultlmate user of a public disinfection, etc.)
w_er system; except in _he c_se of
_urb_dity where the maximum penis- B. NATIONAL INTERIM pRIMARY DRINKING
sible level iB measured at the poin_ WATER REGDLATION
o_ entry to the distribution
system. Contaminants added to the I. M_xlmum Con_am_nan_ Level
water under circumstances coa_rolled (MCL) Inorganic Chemlca_s°

b_ the uBer, exeep_ for those re-
st_Itlng from corrosion of piping and a. The following MCI,s, excep_
plumbing caused by w_ter quality a_e ni_r_te, apply only to community
excluded from th_s definition, wa_er systems. The nltr_te level

applles to both co_m_uni_y and non-
v° Municipality - _ city, community wa_er syetems.

town o_ other public body created by
or pursuant _o State law, or an In- Contaminant Level (m_/1)
d_an tribal or_nlzation au_hori_ed
by l_w. Arsenic 0.05

Bari_Lm 1.0

w. N_tlonal primary drinking Cadmlum 0.010
w_er regulation - any primary drin- Chromium 0.05
king water regu1_tion contained in Fluoride See table below
40 CFR P_r_ 141° Le_d 0.05

Mercury 0.002
x° Coliform - Those bacteria Nitrate 10,0

which are most abundant in sewage Selenium 0°01
and in _tre_ms containing feces and Silver 0.05

other bodily waste discharges,

A-l-3 Change i



Chapter 1

h. MCL for fluoride is re- gamma isomer).
tared to tile annual average of the Toxaphene 0.005(mg/L)
maximum daily air temperatures, (C. H. C, - TechnLeal chlorinated

camphene, 67-69 percent chlorlne).
Temperature (f) Level (ms/L)

53.7 and below 2.4 Hethoxychl0r O.l(mg/L)
53.g - 58,3 2.2 (l_l,l-Trichloro-2, 2 - his),
58.4 - 63.8 2.0
63.9 - 70.6 hg 42) CtlLOROPHENOXYS
70.7 - 79,2 1,6 2,4-D 0.1(mE/L)
79.3 - 90.5 1.4 (2,4-Dichlorophenoxyacetic acid)°

c. At the discretion of the 2,4,5-TP gilvex 0.0t(mg/L)
State, nitrate levels not to exceed 2,4,5- Trlchlorophenoxypropionic
20 mg/l may be a11owed in a non m acid
community water system if the sup-
plier of water demonstrates to the b. The MCL for total trlhalo-
satisfaction of the State that: methane applies only to co,unity

water systems which serve a popu-
(1) Such water will not be lation of 10j000 or more individuals

available to children under 6 months and which have added a disinfectant
of age; and (oxidant) to the water system

(2) '_lere will be contln- Total trihalomethanes 0.1O(Mg/L)
uous posting of the fact that nl-
irate levels exceed i0 mg/l and the 3, Maximum Contamlnant Levels
potential health effects of expo- (MCL) Turbidity
sure; and

a. The following MCis apply
(3) Local and State public to both community and non-community

health authorities will be notified water systems using surface water
annually of nitrate levels that ex- sources in whole or in part:
reed lO mg/l; and

(I) One turbidity unit
(4) No adverse health el- (TU), as determined by monthly

leers, shall result, average (see paragraph C,3), except
that five or fewer turbidity units

2. Maximum Contaminant Level8 may he allowed if it can be demon-
(MCL) Organic Chemicals strafed to the Primary Authority

that the higher turbidity does Sot:
a. The followlng MCLs apply

only to community water systems. (a) Interfere with dis-
infection;

(I) Chlorinated Hydro- (b) Prevent maintenance
carbons, Endrln O.O02(mg/L) of an effective disinfecting agent

(l,2,3,4,10,10-hezaehloro-6,7- throughout the distribution system;
epoxy-l,4,4a,5,6,7,Ba-octa- (c) Interfere with
hydro-l,4-endo, endo-S,8-dimethano mlcro-blologlcal determinations,
napththalene).

(2) Five turbidity units
Lindens 0.004(mg/L) based on an average of two consecu-
(l,2,3,4,5,6-Hexaehlorocyelohexane, tlve days (see paragraph C.3).

Change i A-I-4
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Chapter i

5. _xlmum Contaminant Levels water systems shall be routlnely

(HCLs) Radionuctides. tested as required by the following
paragraphs to insure that the

a. The followlng MCLs apply present water quali_y regulations
only to co_un_y water systems, are met, and that the systems are

operated and malntained in a

(I) Comblned radium 226 sanitary manner. Please note. the
and 228 is 5 pCi/l, State has _he authorlty to determine

compliance or inltiate enforcement
(2) Gross alpha partlcle acclon based upon analytical results

actlvlty (including radium 226 but and other infomatlon compiled by
excluding radon and uranium) is 15 their sanctioned representatives and
pCi/l, agencies.

(3) Beta partlcle and pho- I. Inorganic Chemicals
ton radloactlvlty from man made
radlonuclides, a. Community wa_er systems

utillzlng surface water sources
(a) The average _nnual shal_ be Ce_ted annually.

concentration o£ beta particle and
photon radioactivity from man made b. Community water systems
rsdlonuclides in drinking water utilizing only ground water _ources
shall no= produce an annual dose shall be tested at three Fear inter-
equivalent to the total body or _ny vals.
in_ernal organ greater than 4 mil-
lirem/_ear, c. Non-communlty water

Bystems whether supplled by surface
(b) Exeep_ for the or ground sources shall be _es_ed

radlonuclides listed below, the con- for nitrate at intervals determined

centration of man made radlonuclldes by _he state
causing 4 mrem to_al body or organ
dose equivalents sha_l be calculated d. Testing conducted to de-
a_ specified in 40 CFR 141.t6(b). _e_ine compliance with paragraph
If two or more radlonuclldes are LB.I llmit_tions shall be made in

present, the sum of their annual accordance wi=h 40 CFR 141.23(f).
dose equivaleut _o _he _otal b_dy or
to _ny organ sha_l not exceed 4 mil- 2. Organic Chemicals.
llremlyear.

a, Community water systems
Annual average concentratlons as- utilizing surface w_cer sources
sumed to produce a total body or shall be tested at intervals speci-
organ dose of 4 mrem/year_ fled by _he State buc in no event

less frequently _han at three year
Radlonucllde Critical pCill_ intervals.

Organ
Tritium Total body 2O,O00 b. Community water systems
Strontium-90 Bone-marrow 8 utliizing only ground water sources

shall be tested at intervals dete_-
C, MONITORING= ANALYTTCAL AND mined by the State.
COH_LIANCE REQUIREMENTS.

c. Non-communlty water
All Coast Guard supplies of water
for co.unity and non-community
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systems whether supplied by surface b, Testing conducted to
or ground water source shall rum- determine compliance with paragraph
plete one _est when initially con- I.A.3 limitations shall be made in
strutted or when major modifications accordance with 40 CPR 141.22(a).
are completed. Thereafter, tests
shall be conducted at intervals spe- 4. Hicroblological
rifled by Commandant (O-K).

a. Community water systems
d. Tasting conducted to de- shall take collfonn density samples

termine compliance with paragraph at regular _ime intervals, and in
IB.2 limitations shall be made in numbers proportionate _o the popu-
accordance with 40 CFg 141.24(f). lation served by the system. In no

even_ shall the frequency be less

e. EpA has specific sampling than set forth below:
and analytical requirements for

total trihalomethanes in community Population Minimum Number
water Bystems which serve a popu- Served of Samples
lation of 10j000 or more indlvid- Per Month
uals. Command_ meeting this re-

:: quirement should contact Co._andant 25 to 1,000 i
(O-8CV) for specific guidance. 1001 to 2,500 2

2501 to 3,300 3

i! 3. Turbidity 3301 to 4.100 4
_ ' 4101to 4,9O0 5

a, Samples shall be taken for 4901 to 5,800 6
both community and non-community 5801 to 6,700 7

water systems at a representative 6701 to 7,600 8
entry polnt(s) to the water dlstrl- 7601 to 8,500 9
bution system at least once per 8501 to 9,400 I0

day. If the Primary Authority 9401 to 10,300 ii
_ determines that a reduced sampling
[: frequency in a noncommunity system b. For population more than

will not pose a risk to public 10,300, the minimum number of sam-
health, it can reduce the required ples required per montb shall be in
sampling frequency. The option of accordance with 40 CFR 141.21(b),
reducing the turbidity frequency
shall be permitted only in those c. Based on a history of no

! public water systems the= practice coliform bacterial contamination and
disinfection and which maintain an on a sanitary survey by tile Primary
active residual disinfectant in the Authority showing the water system

distrlhutlon system, and in those to he supplied solely by a protected
cases where the Primary Authority ground water source and free of san-
has indicated in writing that no itary defects, a co_unlty water
unreasonable risk to health existed system serving 25 to l,oog persons,
under the circumstances of this with written permission from the

option. The requirements of this Primary Authority, may reduce this
section apply only to public water samplin 8 frequency, except that in
systems which use water obtained in flu case Mlall it he reduced Lu less
whole or i_ part from surface than one per quarter.
sources,

d. Commands supplying water
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for a non°communlty wa_er Bystem mon_y w_cer aystem or a non-com-
sh_l! be responslble for gampling muni_y wa_er aystem m_y, w_th th_

=ollform bacteria in each calendar approval of the Primary AuthorlCy
quarter that _he system provides and baaed upon _ sanltary _urveyp
wa_er to th_ pob1_c, The S_e can suhB_i_o_e _he use of chlorine res_-

adjosc the monitoring freqoency on dual monitorln_ for _oc mo_e _han 7_

the b_is of a sanitary aurvey, the percent of _he s_mples required to
existence of additlon_l _afego_ds be t_ken by paragraph l°B.4_ pro-
such _s a pro_ectlve and enforced vfded that _he comm_nd _ake8 chlo-
w_ll code, or accumol_ed analytical rlne r_sldoa[ s_mples a_ poln_s
dace° Such frequency shalI be con- whi=h are representative o_ the
_irmod or modified on _he b_sls of cood_t_ons wi_hln _he distr_butlon
_ubs_qoen_ _urveys or datao The system a_ the frequency o_ _t leas_
frequency shall noC he reduced until four for e_ch substituted
_he non-community w_er system has mlcroblolo_c_l sample. There shall
performed _ _east one coliform be _t least da_ly det_rmln_tions of
analysls of _s drinking w_ter and chlorine r_Bidual. The command
_hovn _o b_ in compliance with shall m_inCain no le_ _han 0.2 mg/1
par_,, 1,Ao4. free chlorine throughout _he diB_i-

butlon system, When a particular
e. Telling conducted to de- sampling poln_ hag been shown _o

Cerm_ne =omp_iance with p_ragraph have a f_ee chlorine residual le_s
I°g.4 limi_a_on _hall be made in than 0.2 mg/l_ che wa_er a_ that
accordance w_th 40 _FR I41.21(a) and location ahal! be repasted as soon
40 CFR 141o21(h) for chlorine re_- _s pr_cclcable and _n any event
dual monitoring, wi_hln one hour. If _he orlginal

analysis _s confirmed, this fact

f° ghen _he coliform sh_I1 be reported according _o
b_c_eri_ in _ _ngle sample exceed procedures de_ailed in paragraph
four per 100 m_llili_er(ml) or _hen 1°D.4. Also, if _he an_lysi_ is
coli_orro bacteria o=curs in three o_ con_rmed_ a _ample foc colifoz-m
more of _he 10 ml porClona of _ bacterial analyals mus_ be collected
s_ngle sample or when coliform from thaC s_mpllog point as _oon as

bacteria octet in all flve of th_ practicable and preferably w_thln
100 _1 por_on_ of a single _mple_ one hour, and the results of such
at leas_ two cons_cu_iw daily check analysis reported according _o
samples shall be collected and proc_du_ea de_ailed in p_ragraph
ex_mined from the same _ampllng 1.D°4.(b). The Primary. Aothorlcy
po_n_° Additional check _amples m_y withdr_w i_ approval of _he use
sh_ll be collected daily_ or a_ _ o_ chlorine residual substitution a_

frequency est_bl_ahed by the Prfmary any _ime.
Authority until _he result oh_alned
are below _he maxlmom contaminated 5, Radionu_lldes°

level detailed _n paragraph 1.B.4.A.
_, For _he purpose of monl-

go The location at which _ocing cad_oactlvlty concentrations
check Bample_ wore _aken pursuan_ _o _n drinking wa_er_ _he r_qulr_d

paragraph (f) above _h_11 noC b_ =onsi_ivity of _he radlo_nalysla is
ellmlna_ed from futur_ sampllng defined in t_rm_ of a de_e=cion
wi_hou_ _pprov_l of _he Prim_r_ Au- limit. The de_ec_ion l_mlt shall he
chorfty, tha_ concentration which c_n be

h° Comm_nds operating acom-
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counted with a precision of plus or sample may be substituted for the
minus 100 percent at the 95 percent quarterly sampling procedure.
confidence level (1.96_'whereO_-is
the standard deviation of the net (2) A gross alpha particle
counting rate of the sample): activity measurement may be substi-

tuted for the required radium-226
(1) to determine tom- and radlum-228 analysis= provided

pllance with paragraph 1.g.5.a.(1) that the measured gross alpha parti-
the detection limit shall not exceed cle activity does not exceed 5 pCl/1
I pOi/l, at a confidence level of 95 percent

(1,65 C_"where _"_is the standard
(2) to determine tom- deviation of the net counting rate

pliance with paragraph l.g.5,b.(2) of the sample).
the detection limit shall not exceed

3 pOi/l. (3) _len the gross alpha
particle activity exceeds 5 pCi/L,

(3) _o determine coln- the same or an equivalent sample
pllance with paragraph 1.g.5.a.(3). shall he analyzed for radium-226.
the detection limit shall not exceed If the concentration of radlum-226

the followlng: exceeds 3 pCi/L the same or an
equivalent sample shall be analyzed

Radionuclide Detection for radium-228,
Limit

(4) Within one year of the
Tritium I000 pCl/l introduction of a new water source
Strontium 89 I0 pCi/l for a community water system the

• Strontium 90 2 pCi/l 'testing sampling required by pars-
Iodine 131 I pCl/l graph l.C.5.b.(1) shall be per-
Cesutm 134 I0 pCi/1 formed
Gross beta 4 pCl/1
Other radio- I/I0 of the b. Monitoring for compliance
nuclides applicable with paragraph l.B. ba need not in-

limit clude radium 228, except when fe-
b. Monitoring requirements quired by the Primary Authority.

for gross alpha particle activity, Provided, that the average annual
radium 226 and radium 228: concentration of radium 228 has been

assayed at least once using the
(1) Community water sys- quarterly sampling procedures de-

tems shall be monitored at least tailed in paragraph I.C.5.h.(1),

once every four years. Compliance
shall be based on the analysis of an c. Monitoring requirements

annual composite of four consecutive for man made radioactivity in tom-
quarterly samples or the average of munity water systems:
the analysis of four samples ob-
tained at quarterly intervals, At (i) Community water sys-
the discretion of the State, when an tems using surface water shall be
annual recordI taken in conformance monitored at least once every four
with the above, has established that years. Compliance shall be based on
the average annual ¢onoentratlon is the analysis of an annual composite
less than half the maximum contami- of four consecutive quarterly sam-

nant level, analysis of a single plea or the average of the analysis
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of four samples obtained at quar- (2) Community water sys-
terly intervals, tems utilizing solely ground water

sources shall analyze at least every
(2) At the discretion of three years at the entry point of

the Primary Authority, suppliers of the distribution system for the
water utilizing only ground waters determination of sodium concert-
may be required to monitor for tratlon levels.
ma_-made radioactivity.

(3) Results of the analy-
d. Testing conducted to de- ses for sodium shall be reported in

termlne compliance with paragraph accordance with paragraph I.D,6.a
B.5. limitations shall be made in requirement.
accordance with 40 CFR 141.25(a).

(4) Commands operating a
6. Laboratories co_unlty water system shall report

to District (ecv) end COHDT (G-K)

a, For the purposes of de- for Headquarters units and the
termining compliance with the appropriate local and State Public
National Interim Primary Drinking Health Official the sodium levels by
Water Regulations, samples may be written notice within 3 months of
considered only if they have been each test.
analyzed by a laboratory approved by
the Primary Authority except that (5) Sodium levels shall be
the measurement for turbidity, pH, tested in accordance with the pro-
temperature and free chlorine cedures set forth in 40 CFR
resldual may be performed by any . 141.41(d).
person acceptable to the Primary
Authority, b, Special Monitoring for

Corrosivlty Characteristics.
b. Methods publlshed in

"American Public Ilealth Association (1) Community water sys-
Standard Methods for Examination of tams utilizing surface water sources
Water and Wastewater" (latest in whole or in part shall analyse
edition) shall be used as a guide annually two samples (midsummer and
for obtaining water samples, mid winter) per unit at the entry

point of the distribution system for
7. Special Monitoring gegu- the detez_ination of corrosivlty

latlons for Organic Chemicals and characteristics.
Otherwise Unregulated Contaminants.

(2) Community water ays-
a. Special Monitoring for tems utilizing ground water sources

Sodium. shall analyze annually one sample
per unit at the entry point of the

(1) Community water system distribution system for the deter-
utilizing surface water sources in mination of corrosivity characte-
whole or in part shall analyze rlatica.
annually one sample per unit at the
entry point of the distribution (3) Determination of the
system fob the determination of corrosivity characteristics of the
sodium concentration levels, water shall include measurement of

pH, calcium hardness, alkalinity,

Change 1 A-I-IO
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temperature, total dissolved solids a. If the results of tile

(total filterable residue and cal- testing made pursuant to paragraph
culotion of the Langeller index). I.C.I indicate that the maximum con-

(4) Results of the analy- taminated level (MCL) detailed in
ses of corrosivlty shall be reported paragraph I.B.I has been exceeded,
in accordance with paragraph the command operating the water
l.D.6.a, requirement, system shall notify the District

(ecv) (or CommandanC(O-ECV) in the

(5) Analysi0 conducted to case of a IIeadquarters unit), COMDT
determine the corroslvlty of water (G-K) and appropriate Primary Au-
shall be made in accordance wltb charley within 7 days. The command
procedures set forth in 40 CFR shall initiate three additional

141.42 (c). tests st tbe same sampling poln_
wltbln one month. When the average

c. Commands operating a cam- of the four analyses made, rounded
munity wa_er supply system shall to the same number of significant
identify whether the following con- figures as the maximum contaminant
struction materials are present in level for ths substance in question,
their distribution system and report exceeds the maximum con_amlnant
to District (ecv), or COMDT (G-K) level, reporting procedures shall be

for Headquarters units. The dis- followed aa specified in paragraph
trier or COMDT (G-K) shall make the D.6,(a). Tile users of such water

determination whether the presence shall be notified as detailed in

of these material_ may contribute paragraph D.7.
contaminant to the drinking water.

b. The maximum contaminant

(I) Lead from piping, sol- level for nitrate shall be deter-
der, caulking, interior lining of mined on the basis of the meat_ of
dlstributuon mains, alloys and home two analyses. When a level ex-
plumbing, ceedlng tbe MCL, for nitrate is

found_ a Second analyses shall be
(2) Copper from piping and initiated within 24 hours, and if

alloys_ service lines, and home the mean of the two analyses exceeds
plumbing, the MCL reporting procedures shall

be follow0d as specified _n
(3) Galvanized piping, paragraph I.D.6. The user of such

service lines, and home plumbing, community water shall be notified as

detailed in Psragraph I.D.7.
(4) Ferrous piping ma-

refills such as cast iron and steel, 2. Organic Chemicals

(5) Asbestos cement pipe. a. If the results of the
testing made pursuant to paragraph

(6) Vinyl lined asbestos l.B.2 indicates that tbe maximum
eeme.t pipe. contaminant level (MCL) detailed in

p_ragraph I.B.2 h.s been exceeded,
(7) Coal tar lined pipes the command operating the water

and tanks, system shall notify the District
(ecv) (or COHDT (G-ECV) in the case

D. R_PORTING, NOTIFICATION, AND of a Headquarters unit), Comma.dant
RECORD MAINTENANCE. (G-K) and the appropriace Primary

Authority within 7 days. The com-
i. Inorganic Chemicals mand shall initiate three additional

A-l-ll Change i
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tests at the sam_ sampllng point l,B°4° When the presence of coli-
wlthin one month, When the average form b_cterla _n w_ter taken from
of the four analyses made, rounded particular sampling poln_ has been
to the same number of signlf_can_ confi_ed by any check samples
flgur_s _s the _ICL for the sub- required by paragraph 1.C,4.(f), the

stance in questlon_ exceeds the MCL, Con_nand operating _he wa_er system
the reporting procedures specified shall notify the District (ecv) (or
in pac_graph D.6 sh_ll be followed, Commandant (G-_CV) in _he ¢a_e of
The users of such con_nunity _a_er Headquarters un£t), Commandant (G-K)
systems shall be notlfied a_ de- and the Primary Authority within 48
ta_led in paragraph D°7. hours _nd notify _he user according

_o procedures detailed in paragraph
3. Turbidity. 1.D,5 _nd 1°D.7°

a. If the results of the 5. R_dionuclides.

t_s_ing made pursuan_ to paragraph
t,B.3 indlcate that the m_×imum a. If the results of _he

¢oncaminan_ level (MCL) detailed in testing made pursuan_ _o paragraph
paragraph 1,B.3 has been exceeded 1.C,5 indlca_es _hat the maximum

tile _otnmand operating _he wa_er contami_n_ level (_L) foc gross
system sh_l retest as soon _s alpha particle activity or to_a_
practicable, preferably within one radium as detailed in paragraphs
hour _nd confirm the previou_ 1.B,5°a,(1) nnd 1.B.5.a.(2) and the
measurement. If the repe_t test MCL f0r man-made radioactivity

confirms tha_ the MCL has been detailed in paragraph l°B.5°a°(3)
exceededa the cor_n_nd shall notify has been exceeded_ _he ¢omand
the District (ecv) _or Coznmandant operating the water system _hal!
(G-ECV) in the case of a Head- notify the District (ecv) (or
quarters unit), Cor_n_nd_nt (G-K) and Comand_nC (G-ECV) in _he case of a

the approprlate Prlma_y Authority Headquarters uni_), Con_nd_n_
w_hin 48 houra. The repeat sample (G-K), _he Primary Authority and the

shall be _he sample used for the users according to procedures de-
purpose of calculating _he monthly tailed in paragraph l°D.6 _nd 1.D.7,

average. If the monthly average of Monitorlng _ monthly intervals
the daily tes_B exceeds the MCL or shall be continued until the concen-
i_ _he _verage o_ two tests take_ on tratlon flo longe_ exceeda _he MCL or
consecutive days exceed 5TUj the re- until a monitoring schedule as a
porting procedures specified in condi_o_ _o a varlance, exemption_
paragraph D.6 shall be followed° or enEo_cement action sh_ll become
The users of such w_ter shall be e_fec_ive.

notified as detailed in paragraph
D.7. 6. Reports°

4. Microb_ologlcaI, a, Excep_ where u shorter
period is specified, co.ands ope-

_° The results _rom _11 rating _ water system shall repor_
coliform bacterial analyses per- to _he Dis_rlct (ecv) or cor_nanding
_ormed pursuant to paragraph 1,C.4, officer of Headquarters unit _nd
except those obteined from check state a _est resul_ within 40 days
samples and speclal purpose samples s of receipt of the _es_ result or
sh_ll be u_ed to determine tom- within 10 d_ys following the Primary
pllance with maximum con_amln_nt Authority required monitoring period,
level MCL de_ailed in paragraph

Change 1 A-I-12



Chapter 1

7. Public Notifications. cal _nalyses shall be kept for not
less than 5 years.

_. If a Co_st Guard operated
_no Inaint_ined communlty and non- bo Recorde for chemical
community water system: fails _o analyses shall be kep_ for no_ less

: comply wlch an established appli- th_n i0 years,

i cable maxlmum eontamlnant level, is
granted a varlaNce o_ an exemption c. Copies of _ny written re-
from an applicable _CL, fails to por_s, _u_ar_es or ¢o_munlca_ions

I comply wlch an established appl_- relating to sanitary _urveys of _he
cable _estlng procedure_ f_iIs with system conducted by _he Coast Guard,

I _he requirements of any schedule by a private consu1_an_, or by any
preac_fbed pursuant _o a variance or local, S_ate or Federal agency_
exemption, or f_ils to perform any shall be kept for a period no_ le_s
monitoring required, the Diatrict _han i0 years following _he survey.
command or CO of a He_dquar_er_ unit

shal! notify the public (non-CG d. Records concerning a
personnel) served by the _ystem o_ variance or e_emp_ion granted _o the

the fai[ure b_ _£tten no_ice withln water _ysteln shall be kept _or
_hree months. Such notice shall be period ending flot less than 5 years
repe_tea _ least once every _hree £ol[owin E _he expiration of such
month_ _a lo_g aB the system's var_nc_ or exemption.
f_i_ure continues or the v_riance or

exemption remains in effect, e° Records of action taken

by the Command to correct viol_tion8
b. Notices given shall be of primary drinking w_er regu-

_ritte_ in a manner reasonably de- lation_ shall be kep_ fo_ _ period
signed to inform fully the u_er_ of not less than J years after the laat
_he ay_tem° _he notice sh_ll dis- action _ken with respec_ _o the
¢lo_e all materi_i facta regarding particular violation involved.
_he subject including the n_ture of
_he p_oblem, the primary drinking _. L_borato_y report data
water regulation which has been vio- may be _al_sferred _o _abular 8um-
late_, the aeriousness of _he public maries, p_ovided tha_ the _olIowlng
health hazard, and any preventive information is included.
measure_ tha_ _hould be taken by the
water users. (i) _he d_e. place and

time of aa_pllng, and name of person
c° Additional users notlfi- who collected _he sample.

ca_ion may be require_, as specified
by _h_ Primary Authority, incladlng (2) I_en_i_ica_ion of the

newsp_pers_ _V, _nd posting of sample as to _hether it w_B a rou_-
no_ices in local post office_, ing distribution system sample,

check aample_ raw or process w_ter
d. Diatriot commanders a_d s_mple or other speci_l purpose sam-

commanding o_icers o_ Headquarters ple°
units shall _arw_rd a copy o_ each
publlc notification required above (3) _ate o_ _he analyse_,
to Commandan_ (G-ECV)_ Commandan_ analytlcaL _echnlque/_ethod used and
(G-K_, _nd the Prlmery Authority, the reaults of the an_ly_es,

8, Recor_ Nainten_nce° (4) Laboratory and the
person reoponsible _or performing

a, Records of bacteriologi- the analyBes.
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E. S_R¥ OF CONTAMINANTEFFECTS. 5. Lead - Lead taken into the
body c.n be s_rlously injurlou_ to

I° Arsenic - arsenic is highly hea|tb, even lethal. Prolonged ex-

to_ic, and ingestion of as llttle as posure to relatively small quantl-
100 mg. u_u_lly results in severe ties may result in serious _llness
po_sonlng° Regular ingestion has a. or death. Lead is a ¢umulQtlve

accumulative effect. Arsenic is poison. Poisonlng m_y result from
e_si[y absorbed _hrough the gastro- an accumulation in _h,_ body of lead
intestinal trac_ and lu.gs, and is absorbed in sufflcient quantities
then distributed _hroughout _he body from any one or all of three common
tlssues, and fluids. There _s some _ources: food, a_r, _nd water.
evidence tha_ arsenlc c_use_ lun_ Lead can be removed from w_ter by
and skin cancer. Arsenlc can be conventional _rea_ment methods _uch

remowd from wa_er by conventional as iron and alum coagu_tlon, and
alum or _ron coagulation and l_me _ime softening processes.

soft_nlng tr_atme_ processes.
6. Mercury - Mercury may occur

2. B_rlum - barium is a general in either inorganic or org_nlc
muscle s_imulant, especially af- form. The organic form is the most
fec_in_ the heart muscles. Fat_ll- important since it is the more _oxlc
ties have occured a_ a resu|t of of the _wo. The most likely occur-
consumption of b_rlum sal_s in rat fence _s _n surface waters d_e to
po_son_, The _atal dose for human_ industrial pollution. The _norganlc
is about 550-600 m_. Barium is form may be removed from wa_er by
capable of causin_ nerve block. In ferric sulfate coagulation, The or-
small doses, _t produces _rans_en_ gan_c form may b_ removed by granu-
increase in b_ood pressure. Barium 'l_r activated carbon.
can be remove_ from wa_er by con-
ventional llme sof_enlng process or 7. Nitrate - Nitrate Bt_ndards
_on exchange, are set to control _he amoun_ of _-

tra_es dlschar_ed into the water,

3. C_dm_um _admium is a Nitrates and phosphates in was_es
highly _oxic elemen_. I_ has hewn contribute to excess amounts of
found in ground waters a_ a result nutrlen_s in our w_er. Ar_iflcally

of seepage from electropla_ing nutrien_ enriched wa_ers ave over
! plan_s. I_ is also found in z_nc fertilized, altering aquatic sys-
i used to galvanize iro., _nd may be tems. Qui_e often aI_ae bloo_s oc-
i released in wa_er _hrough cot- cur in l_kes and slow moving

ros_on° Cadmium m_y be removed from _re2ms. Certain algae can make
wa_er by lime softenlng and _o a public water supplies and fish flesh
lesser extent by ferric sulfate and _npa_a_able. Aquatic growths _timu-
_um coa_ulatlo_ _rea_ment proces0es, la_ed by n_ri_n_8 can _rap silt and

or_aulc matter, provldi.g ideal
4. Chromium - chromlum is found breeding spots for bacteria, and _an

in ground wa_er as a natural occur- chok_ up B_ream_° Such grow_h_ c_n
_ence and _n surface wa_r8 as an reduce the oxygen concentrations _n

_ industrial pollutant. Chromlum, th_ water, k_lling fish and greatly
when inhaled, is _ known ca_ctno- reducl.g _he s_reamls ability _o

ge.. Chromium can be removed from puri_y itself. Or_ani= enrlchme.t
wa_er by alum coagulation, iron i_ a prlm_ry factor in overaging or
coagulatlon and _£me softe.i._, eutrophlca_ion, the proces_ causi._

<
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tbe "death" of Lake Erie. Radioactive material has been shown

to be removed by lime softening, ion
8. Sele.lum - Selenium is high- exchange, or softening processes.

ly toxic and is found in waters as a

natural occurrence. It is also be- 12. Turbidity - Turbidity is
lleved to cause tumors and may in- caused by the presence of suspended
crease _he incidence of dental matter such as clay, silt, finely
caries in humans. Certain soils divided organic matter, bacteria,
have high selenium content. Se- plankton, and other microscopic or-
lenium can be removed from water by ganisms. Turbidity is an expression
reverse osmosis, ion exchange, and of the optical property of a sample
to a lesser degree hy iron sulfate of water which causes light to be
coagulation, scattered and absorbed rather than

transmitted in straight lines
9. Silver - Silver has a cos- through the sample, Excessive Cur-

merle effect on the the body, re- bldity reduces light penetration in-
sultlng in permanent blue-grey dis- to the water and therefore, reduces
coloration of the skin, eyes, and photosynthesis by phytoplankton or-
mucous membranes. Most likely oc- ganisms, attached algae, and sub-
currents is in surface waters from mersed vegetation.
industrial pollution. Silver can be
removed from water by conventional 13, Disinfection - Disinfection
coagulation and llme softening is employed to protect public water
treatment processes, suppllesj primary and secondary-

body-contact recreational waters,
I0. Plourlde Flourlde is shcllflsheries (because oysters,

found in ground waters in natural clams, and mussels can accumulate
occuranee. A low level of fluoride microorganisms, including bacteria
in drinking water has been found el- and viruses, and transmit them to

feetlve in reducing the incidence of consumers), and agricultural wsters
dental cavities. However, an execs- for domestic animals. Disinfection
sive concentration will result in reduces the water-borme coliformsor-
mottling of the tooth enamel. Long gaolsms existing in feces, and ether
term consumption of water containing sources_ used as indicstors of
a fluoride concentration greater pathoge, content of the disease-pro-
than 8 mg/L can result in bone duoing potential of water. Isade-
changes, quately disinfected sewage can con-

laminate receiving waters with
II, Eadionuclides Maximum Salmonella, Shigella. Escherichia

contaminant levels have been estab- cell, Leptospira, and Mycobac-
llsbed for two categories of radio- cerium. Enteric viruses such as

active contaminants-alpha emitters polio and hepatitis can also be
and beta a.d photon emitters, The present.
beta and photon emitters are
generally man made radioisotopes 14. Acldity/Alkallnlty - All
rather than naturally occurlng water quality standards contain an
ones. Different types of ionizing index of the hydrogen ion aetivi=y -
radiation _sy cause different levels pl]. Even though pM determlnatlon.
of biologleal damage, even though are used as an indication of acidity
the amount of energy involved is the and/ or alkalinity, pR is not a
same for each type of radiation, measure of either. Acidity in
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natural waters is caused by carbon centratlons approach a lethal thres-
dioxide, mineral acids, weakly dis- hold. The fishery industry has
soclnted acids, and the salts of sustained economic losses in recent
strong acids and weak bases, Alka- years when unacceptable levels of
linlty is caused by strong bases and mercury or other heavy metals were
the salts of strong alkalies and discovered in fish from contaminated
weak acids. In most productive, waters, provoking government condem-
fresh, natural waters, the pB falls nation of the affected catches.
in the range between 6.5 and 8.5 Fishing waters have been closed to

(except when increased by photosyn- fishermen, cutting them off from
thetlc activity), their livelihood.

15, Temperature - Temperature 17. Bacteria - Although some
standards are set to control thermal bacteria, the pathogens, are inju-
pollution, or tbe amount of heated rlous Co human llfe and welfare, the

wastes discharged into the water, majority, tbe saprophytes, when
Thermal pollution creates adverse naturally occurring are beneficial.
conditions for aquatic Ills; steele- Certainly, as the foundation of the
rates biological processes in tbe food chain, bacteria are essential
streams, reducing the dissolved oxy- to llfe. Bacteria act as anti-pol-
gen content of the water; increases lutant agents, and the dissolutuon

the growth of aquatie plants, con- of organic matter is the prime role
trlbuting to taste and odor prob- of bacteria in stream self-purlfi-
lems; or otherwise makes the water cation. Because of this function,

less suitable for fish and wildlife, certain types of bacteria are the
domestic, industrial and recreatlo- workhorse of biological sewage

hal uses, treatment plants. Bacteria are
_rouped into aerobic and anaerobic

16. Inorganlcs - Mercury, sil- classes. Aerobic bacteria thrive in
vet, arsenic, cadmium, copper, lead, the presence of 0 (free oxygen);
chromium, nlckel, and zinc are heavy anaerobic bacteria thrive io the
metal compounds present in our =bsence of free oxygen. Pollution
waters and toxic to man in varying can cause a superabundance of the
degrees. They are serious poilu- saprophyte population. Nutrients
tents because these stable compounds such as organic matter (sewage, im-
have persistent and toxic effects properly stabilized wood pulp) and
for maoy years following deposit, other oxygen-demanding wastess toxic
The heavy metal compounds-chromium, or other chemicals, and phosphorus,
cadmiums mercury, and lead have no among other pollutants, can promote
known biological function in animal nuisance growths and undesirable
llfe a.d can act synergistically conditions for aquatic llfe and
with other substances to increase recreational and aesthetic water

toxiclty. Marine organisms, uses. They can consume the free
especially shellfish, readily cake oxygen arid create favorable con-

up a.d concentrate these heavy dltions for the growth of anaerobic
metals, which art thereafter in- bacteria. Anaerobl= bacteria are a
gested by man. Once in the human major factor in lake "deaths. "Fecal
system their toxic effects are cumu- coliform bacteria are used as an in-

latlve and are harmful ¢o the degree dlcator of the possible presence of
that the dosages and resultant con- pathogens in water.
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P. National Secondary Drinking Water level at leas_ every 3 years.
Standards,

b. Testing conducted co de-

Secondary Drinking Water Start- tennine compliance with Pars. F.I
dards, as detailed in 40 CFR 143 shall be made in accordance with 40
provide guidelines for water treat- ¢FR 143,4(b).
m_nt requlrements to _mprove the
aesthetic quality of drinking 3. Reporting.
water. These standards also have

secondary health effect, since ex- a. All teat results should
ceedlng the maximum contaminaa_ he reported to the respective Dis-
levels may lead to uses of unsafe trlct (ecv) or Commanda0C (O-ECV) in
drinking water, These regulations case of Headquarters units .
are not federally enforceable hut
are intended as guidelines: 4. Summary of Con_amlnant

Effects.

I. Secondary Maximum Contaminant
Levels. a, Chlorlde - In reasonable

concentrations it is not haz_nful to

Contamlnant Level humans, but in concentr_tlons above
250 mg/l chloride causes a salty

Chloride 250.0 mg/l taste in water which is objection-
Color 15 color units able co many people. Chloride can

Copper l.O mg/l be removed from drinking water by
Corroslvity Non-Corrosive distillatlon, reverse osmosis or
Foaming Agents 0.5 mg/l eleccrodialysis. In some cases the
Iron 0.3 mg/l entry of chloride into a drinking
Manganese 0.05 mg/l water source can be minimized by

pll 6.5 - 8.5 proper aquifer selection and well
Sulfate 250.0 mg/l construction.
Zinc 5.0 mg/l
Odor 3 treshold odor No. b, Color - color may be
Total Dissolved indicative of dissolved organic

Solids(TDS) 500.0 mg/l material which may lead tO ge.e-
ration of trlhalomethanes and other

These levels represent reasonable or@anohalogen compounds during

goals for drinking water quality, chlorination. Color can also he
Individual states may establlsh caused by inorganic elements such as

higher or lower levels depending on manganese or iron. Color becomes
local condltions. District com- objectionable and unae_thetic to
menders and commandiog officers of most people at levels over 15 color

Headquarters units shall check with units (C.U,). In some cases, color
the appropriate state authority for can be objectionable at the 5,C.U.
their limltations, level. Depending OS tile nature of

the substance causing color, con-
2. Monitoring and Analytical ventional water treatment (floc-

Requirements. culatlon and filtering), oxidation
or carbon adsorption are processes

a, All CO suppllcrs for com- used for removing color.
munity water systems shall monitor
for secondary maximum contaminant c. Copper - copper is an es-

sential and beneflclal element in
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human me_bollsm, but _s also im- g, Manganese - M_nganese al-
p_rta an undesirable taste to so produces dlscoloration in
water. Small amounts of copper are laundered goods and imparts taste in
generally regarded as non-toxlc, drinkln_ wa_er and beverages made
Coppe_ can be removed from water by from water. At concentrations in

ion exchange, and by proper control excess of 0.05 mg/_, i_ can build up
of pIl,where the source of copper is coati.gs in dls_rlbution piping,

corrosion of copper pipes, whlch can slough off and cause dis-
coloration. Manganese can usually

d. Corrosivi_y - this is a be removed from water by thQ same
complex characteristic of water processe_ used for iron removal.
related to pH, alkalinity. 41ssolved
oxygen, to_al dissolved solids and h. Odor - _his is an impor-
other factors. A co_roslve water ta._ a_sthetlc quality of wa_er for
will 4issolve metals and stain domestic and i.dustrial use. Many

plumbing flx_res. Corroslv_y has a manufacturln_ processes require odor
health and eco_omlc effect as we_l. free water. It is uBu_lly impractl-

Ile_Ith effects of dla_Ived eadmlum cal or _mposslble _o identify odor
and lead have been discussed in producing chemicals. Odors are
Primary Drlnklns Water S_and_rds. usually removed by carbon _dsorptlon
Corros_vity can be controlled by p_l or aer.tlon°
adju_men_ use of chemical s_abi-
llzer_, .nd o_her me_hods dependen_ i. p]l - pH may have a varle-
on sp_c_f_e conditions of _he water ty of esthetic and heal_h effects.
system. Corrosion is often associated with

pH levels h_1ow 6,5. Above 8.5,
e. Foaming agents - this is minera_ i_crus_ation and bi_er

caused primarily by presence of taste may occur, germicidal ac_ivlty
detergents and slmilar substances, of chlorine is reduced, an4 the rate
Wa_er which foams i_ un_esthetic and of fomation of trihalome_hanes is

conslder_d unfi_ for consumption, slgnifica._ly _ncreased. However,
Foaming substances can be removed the overall _mp_ct _f p_ on any one
from w,ter by c_rbon adsorption, but wa_er system will depend on the
_t is preferable to prevent con_aml- chemistry _nd composition of _ha_
na_io, by these _ubs_ances, water,

f. Iron - iron i_ highly oh- j. Sulfate ~ sulfate may a_
jectlon.ble in wa_er for either do- concen_ra_io.s above 600 mg/l h.ve .

mestic or indus_rlal uses. It may lax._ive effect. The laxative ef-
impar_ brownish discoloration _o feet _B more predomina_ _n tran-
laundered goods, I_ may impar_ a slen_s than regular water users.
Sitter tastej and a_versely affects Sulfate also c_ntrlbu_es to for-
_he _a_e of beverages and f_ods matlon of scale in boilers and hea_
made from water. The small amounts exchangers. Sulfate can be removed
of iron consume4 in wa_er, however, from wa_er by d_stilla_ion, reverse
have no _oxicologica[ s_Enlflcance, osmosis, or electrodialyses.
Iron can be removed from w_er hy
conventional water _rea_me.t proces- k. To_al Dissolved Solids
ses, iron exchange, or oxid.tlon (TDS) - TDS may have _n influence on
followed by fi1_ratlon. Corrosion _he a_cep_abili_y of wa_er in
control i_ also e_fec_ive, general_ and may indicate presence
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of an excessive concentration of 1. Zinc - this is an es-
some specific substances that are sential and beneficial element in
objectionable. Excessive hardness, human metabolism, It can also im-
tastej mineral deposition or cot- part an undesirable caste to water.
rosion are common properties of At high concentrations, it can
highly mineralized water. Dissolved impart a milky appearance to water.
solids can be removed by chemical Corrosion control will minimize in-
precipitation in some waters_ but troduceion o_ zinc into waterj since
dlstillaglon_ reverse osmosisD and zinc is used in coating of galva-
ion exchange are more common removal sized iron. Zinc can be removed
methods, from water by conventional water

treatment processes or ion exchange.
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