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S� AND OJNCLUSIONS 

Waste disposal :ill or near water supply sources and :recreational. waters, :in­
volving human excreta, poses a serious water quality problem :ill tems of possible 
health effects. In mar:ille envil:Onments, health problems associated with danestic 
wastewater disposal could extend to shellfish harvesting areas. water quality prob­
lems originating with pleasure boat operation are subtle as the relative c111ount of 
pollution contributed by :recreaticr.al watercraft is much less than land based dis­
chal:ges. However, the extreme ItDbil;ty of these vessels and the :increasing numbers 
of such, suggests that serious water pollution problems will exist, if not new, 
certainly :ill the near future. 

The Virginia General Assanbly recognizing the need for preservation of the 
State's mar:ille resou.roes :ill 1966 adopted House Jo:illt Res::,lution No. 59, creating a 
cannission to study the conservation and develoi:rrent of these res::,uroes. The 
a::mnission noted within a section of their J:eport entitled, Pollution and Water 
Quality, that a seriCAls water pollution problem exists at mar:illas and other places 
whe?:e boats are rooored (1). The Sta-ce Health Department Bureau of Shellfish Sani­
tation has ordered the condemnation of many shellfish harvest:illg beds :ill such areas, 
as directed by the Federal Food and Drug Adninistration, due to actual or potential 
hazards fran such dischaxges, re;ranlless of values of biological contamination ob­
ta:illed fran sanpl:ing and testing programs. Thus, a valuable part of the state econ­
at\Y, t:.he a:mnercial seafood .industry is being threatened with serious curtailment. 
HOIEVer, 1:ecreational uses of the Tidal Waters of Vi:cginia have also bea:me an 
.inportant part of the state eo:many. The apparent conflict between camercial and 
recreational uses of marine resources soould not exist, as each use requires a high 
degree of water quality. Th.ls, proper :regulation of watercraft pollution is neces­
saxy for max.imlJm developnent of Virg:illia' s mar:ille :resources. An .important factor 
for p:roper regulation of possible s::,uroes of pollution at places wheJ:e boats c:Dngre­
gate will be the presence of adequate on-shore sanitary facilities. 

The Marine Resalroes Study Camrl.ssion recxmnended that the State Health Depart­
ment be given authority Ol7er the sanitary facilities at marinas and other places 
whe?:e boats cona-regate. 

The need for close regulation of on-soore sanitary facilities at locations 
whe?:e boats c::cn;regate has been reoognized as a critical factor :ill the cootxol of 
water pollution resulting :Eran boating activity (10) • The Virginia State Health 
Departlnent has proposed and adopted a set of rules and regulations for sanitary and 
sewage facilities at marinas and other places where boats are IIOOJ:ed (3). .The rules 
and regulations were adopted :ill 1969, following an :intensive stuiy of available :ill­
fo:z:mation and existing practices. 

The conclusions section of the Janes River o::rrq;:rehensive Water �ty Manage­
ment Study, 1973 states that altho1.¥Jh vessel pollution is a relatively minor p:rob-
1.em on a study wide basis, " • • •  Mar:illas and port facilities continue to serve as 

· waste accumulators and create problems for susta:illed recreational and shellfishecy
uses (5)." However, due to the large number and mobility of pleasure boa.ts, many
states, including Virginia, have adopted laws relating to watercraft pollution con­
trol. Apparently though, only three states have adopted regulations governin; .
sanita.Iy an::! sewerage facilities at marinas and other places where boats are moored.
Of these three, only Virginia has a significant shellfish industry. As pleasure
boat registrations rise and watercraft pollution laws are tightened, the waste
loads received by an-shore disposal facilities, at places of boat moorings and
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services, smuld increase. Holding tanks for on-board toilets may lead to a need 
far new or additional on-srore disposal capacity (Table l). There seems to be 
evidence attesting to the fact that deterioration of water quality can result fran 
congregation of pleasure watercraft and f:ran existing on-srore wastewater disposal 
systems that are systems that are not functionin; properly (6). Thus, it seans 
that regulation of on-srore sew:i.ge facilities at these locaticns where boats con­
gr03"ate is a critical problem and needs sufficient consideration, especially in 
areas featurmg caimercial seafood industries. 

Tm State Health Department developed min:imum requirarents for sanitary and 
�age facilities in order to resolve the conflict between recreational and sea­
food uses of state waters. The Rules and Regulations listing these minmnlms were 
adopted following a public hearing. However, various marina owners and boat users 
later objected to the Rules and Regulations declaring than to be too severe and 
unrealistic. They maintained that they did not receive sufficient notice of the 
public hearing and stated that they had not been properly represented in the 
matter. As a result of the controversy, the General Assembly adopted House Joint 
Pesolution No. l9J, directing the Health Department to conduct an extensive review 
of the Rules and Regulations. The State Health Department decided to have an in­
dependent study done by an outside agency as part of this .review. VMI Pesearch 
Laboratories, Inc. (VMIRL) was retained by the State Health Department to con:iuct 
the independent study. 

A part of the VMIRL Study involved on-site data and water sarrple collection at 
selected marinas dispersed throughout sections of the ooastal area of Virginia 
(Figure 1). Two cadet laboratory assistants visited marinas on weekdays and over 
weekends, to record data concen,.ing the size, servic.es and use of the marina facil­
ities. Water sanples were taken far bacteriological testing at laboratories of the 
Bureau of Shellfish Sanitation. A sumnary of s:::rre of the data collected during 
these visitations is given 4i Table 2. Certain bacteriological data is presented 
in Figures 2 to 7. The infcm:nation secured through this phase of the VMIRL study 
indicates that a water quality problem with respect to bacteriological indicators 
does exist at many marinas. In many instances, median fecal colifo:cm MPN values 
exceeded a level of one hundred (Table 2j • The presence of high levels of fecal 
colifo:cms St.J;gests the presence of human wastes. Total coliform :rredian values 
were five to ten times those values of fecal colifo:cms obtained fran identical 
sarrples. A total colifo:on MPN value of 70 is sufficient to cause condemnation 
of shellfish harvesting areas for which this median value occurs. Coliform values 
in marina areas were generally considerably higher than those found for surround­
ing waters through the Shellfish Bureau Shoreline SUrvey (Table 3). In many cases, 
as boating activity increased at a marina facility, the average count of fecal 
colifo:cms, associated with hunan waste discharges, also increased (Figures 2 to 7). 
Bacteriological increases appeared to benore evident in locations of large 
nlll!lbers of watercraft with marine toilet capavility. Thus, direct discharge fran 
boats apparently occurs at marinas. 

Observations of on-shore toilet conveniences indicated a variable usage which 
appears to depend on the type of boating activity at the m:x:>ring facility. The 
type of boating activity varied considerably frcm marina to marina. Intense use 
and overcrcMding of facilities were infrequently observed, for only short periods, 
in cases where many watercraft were being docked at t;he same time, usually in the 
evenings. In :rrost marinas, use of sanitary facilities were minimal and a lCM 
percentage of m:x:>red vessels ranained occupied for extended periods, in fact, no 
nore than ten (10) percent on the average. However, a higher percentage, approaching 
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thirty (30) percent extended accupancy of Ilm%8d boats were observed occasionally 
at a few large marinas. Many of tb:>se boa.ts occupied far day long periods had 
marine toilet capability. As holding· tank regulations are enforced usage cf on­
shore sanitary facilities soould increase :markedly. 

'1he lack of well located, clean, properly maintained toilet oonvenienoes 
was na:e mticeable,. than extensive use of those facilities, at marinas and boat 
IIDOri.DJs. Visits to a fs scattexed boat launching rcmps indicated that toilet 
facilities are alJIDst cxnpletely absent at these sites. 

Fran discussions with amers of vessel m:ioriD;J and service facilities, it 
was evident that the vast majority believed that the Rules am Regulations 
adopted by the Health Department were unfair and um:ealist:ic. '!he marina owners 
abjected to the est:mated per capita occupancy levels used for the miniJtun � 
quirements and did not believe dmmi:l:01:y standams to be applicable to marinas. 
However, standards adopted by the State Health Department call far cq:p:oximately 
thirty-five (35) percent of the facilities requixed by doJ:mitmy schedules. Ma­
rina amers stated that, fl:an their observations of usage of existing facilities, 
they Qbjected to the mi.n.inun requirements for sanitary facilities. 'Jhese obser­
vations were necessarily based on current conditions and do not anticipate the 
expected increase in use cf en-shore facilities follow.ing enforoemant of one hun­
dred (100) percent retention of en-board wastes. 

Marina owners were apprehensive alxJut pmp-out requirements and eguipuent 
and the possible need to expam ex:i.stiD;J disposal systens, due to various reasons 
such as, lack of available space, unfawrable soil conditions and financial ham.-
ships. 

A secom phase of the VMIRL study involved questionnaires mailed to facilities 
listed as marinas am morings by the Bureau of Shellfish Sanitation. '!he � 
tum of questionnaires sent to facilities listed as marinas approached the fifty 
(50) percent mark. '!he questionnaire results :indicated that a very wide range
of services and facilities were available at the snail boat harbors and iroorages
classified as marinas. The typical marina represented by the results of the ques­
tionnaire has forty (40) slips. and provides ba.thl:oan facilities for each sex.
M:>st of the owners of these places were fami Ji ar with the Rules and Regulations
adopted by the Health Department. A few owners noted objections to be:illg classi­
fied as a marina and most did not agree with the miniJtun sanitary and sarage �
quirements and sane did not wish to pmvide pmp-out �prent. 'nlel:e seemed to
be sane confusion an what would be requixed in the way of pmp-out equ:ip:nent and
the oost of it. A ffM quest:i.onnall: were returned with the sta:t:a1ent that the
owner would be forced,. or had already been forced, to go out of business due to
the financial strain of JIEet:.iD; the IlE!W' requirements.

canplaints of financial. hardships .iJlposed by J:egUJ.ation of sanitary facilities 
do not appear to be realistic in 1:han9elves in considering the l.aJ:ge financial. in­
vesments which the majority of marina users have in their watercraft; Financial. 
considerations camx:>t, of oom-se, be used as an excuse to continue pollution of 
water resources. 

In order to clear up :aen;y of the questions concernin3' the problems which 
would be enoounteJ:ed when watercraft pollution control laws go into effect and 
an-shore disposal facilities are closely regulated, VMIRL made visits to the 
states of New York and Michigan. '!he enviramE!ntal J:egUJ.atm:y agencies of each 
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state � fully with VMIRL and pmvidai tours of mmy diffEmmt narina 
facilities. In a:ldition, DBJCh written infotmation was obtained,. but llDSt .mpor­
tantly, an insight int:a pm:,lans associated with z:egul.ation of pn:,gzams. cxm­
oer:ning watercraft and on-shom pollution control, was � t:h1:ough � 
personal oonversa.tion with various· z:egul.atm:y officials. '!'re xegulatc:cy agencies 
and officials :in each state were ext:J:emely mn:teous and helpful. 

'.15:ie J:egUJ.atc:cy pr:esJx:ams · in· each state are wm::kin;J pr:ogxa:us even � a 
min:iDun of persannel are assigned to operate them with" mst only Cilil a part time 
basis due to other xesponsibili.ties. 'lhe :r:egulatb:cy prt)3Ldlll utilized by the 
State of Mich:i.gan is ve:cy ccnpcehensive and highly organized. The narina fa­
cilities which provide in excess of ten (10) transient or teupora:cy Ill:lOrmJ 
slips are J:eqUired to provide extensive sanit:a:cy am sewage facilities. A few 
marinas of this type were visited and all confomed to these requirements. A 
high pe:centage of Mich:i.gan' s wateLCraft have CC11Plied with h>ld:ing tank � 
ments. M.lst large marinas :in Michigan with fifty er 11Dre slips· pl:OVi&!d sane 
fcmi of pump-out equipDent with a total of 172 pmp-out stations thLOughout the 
State. M:>st of the narina areas exhibited ::cenarkably good water quality fl:an an 
aesthetic viewpoint� 

The majority of Michigan narina sanita:cy am pmp-ollt facilities utilize 
direct cxmnection to existin;J collection systans and the next m>St w:idely used 
fcn:m of disposal c:xmsists of pe:cmanent and portable on-shore h>ldm;J tanks. 
Altoough man;y septic tanks are used for disposal at llDOrin;J facilities, the ma­
jarity of the anes observed :in Michigan were not :functioning due to the unusually 
high water level in the Great Lakes am hold:i.ng tanks were placed into use. In 
discussions with marina CMnerS it was detemlined that portable holding tanks were 
adequate if a pi:oper tank design were utilized. . Cm-share lx>ld:ing tanks for waste­
water disposal were also abseLVed :in the State of New YoLk. A wide variety of 
toilet a:mveniences rangin:J fran cutdcor privies to tiled roc:m.s with flush toilets 
were obseLVed durm;r the trip. · The average condition of the sanita:cy facilities 
viewed. :in the States of New York and Michigan was fair to good. 'lhe narina OlfflerS 

:in general :noted that their facilities were not aveLCroWded during high boat-use 
periods. 'lhe .New York and Michigan marinas visited were characterized by approxi­
mately one tailet per sex for abci>ut fifty (50) seasonal boat slips. However, 
al�h a few narinas :in the states ef New YoLk and Michigan possessed ve:cy good 
facilities man;y of the marinas observed during the visitation, which were c:mposed 
of seasonal slips, did not have aefe;luate sanita:cy facilities. Apparently, ade­
quate sanita:cy facilities were developed at these sites fcan the J.ooaJ. demand for 
them. A sanewhat nan-unifomi system of requirements has thus developed, as a 
.LeSUl.t of a lack of stamaLd requixements, for marinas o:niposed entirely of sea­
sonal slips. 

'lhrc1Jlleh conversations with boat owners :in each state, the general opinion 
seene:i to be t:nat h>l.diriq tanks did not cause· serious on-bl>aLd pLCblens and that 
pump-out facilities were available and usable. A wide variety of pmp-eut facil­
ities were obseJ:ved.· in both states, ranging fl:an bane-made pimps and pc:,rtable 
pimps with small storage tanks to quite sophisticated anangsnents of :multiple 
pmp-out· units. Only a fe, panp-<,ut stat:i.ens utilized the saioo· on-shore disposal 
syst:ens for sanita:cy facilities at the site of m:x»:iD; and service facilities. 
li:M!Yer, these CDDbined facilities received only small anounts Gf P1,JIIP"'Ollt waste­
water. Separate disposal.,· fnm sanita:cy wastewater, would be LeqUi.red for pmp­
out wastes,due to the taxic natare of the various. inhibitors, unless dil:eet oon­
:necti.Gn to a mmicipal sewera.ge systsD is available. Jla:)arently, portable holding 
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tanks for purp-out wastewater will be required in the absence of rmmicipal oollec­
tion systems. Pump-out charges varied fran $1.50 to $5.00 with an average of $3.50 
far �t and rinse, which fran personal observation, ncmnally takes five minutes 
at the oost. 

The last phase of the VMIRL study involved inquires sent to thirty-three juris­
dictions thought to have need for laws relating to marina regulations. A summ:y 
of the twenty responses is given in .Appendix D. F:can the response to this regulation 
inquil:y, it appeared that many states had adopted, or were proposing to adopt, water­
craft pollution control laws. only the States of Michigan and Washington had devel­
oped on-share regulations for mooring facilities. The regulations adopted by the 
State of Michigan are sarewhat s.unilar to those adopted by the State of Virginia, 
but are not as stringent in rrost respects as are Virginia's. 

The State of Michigan requires a rnin:inumi number of sanitaJ:y facilities for a 
certain number of transient slips only. In additioo, a facility Im1St possess a 
given number of slips to qualify as a marina. Since Michigan's program appears to 
be working effectively, the canparison i::idicates that perhaps sare ll'Odification of 
Virginia's Rules and Regulations should be made. However, the State of Michigan is 
primarily concerned with protecting recreational waters, while Virginia Im1St con­
sider protection of shellfish areas as well. Thus, an exact parallel may not be 
drawn. 

In response to questions can� occupancy figures and oode requil:anents for 
sanitary and sewage disposal design capacity, the majority of responding officials 
favored utilizing occupancy levels equal to or greater than thirty (30) percent, 
closely paralleling the Virginia regulations. These officials also favored using 
special recreational standards over other choices such as do:cmitory standards, 
altoough estimates of sewage vol.unes rerna.in s:irnilar to Virginia values • 

In summ:y, the VMIRL study results suggest a definite need for :cegulation of 
on-share sanitary and sewerage facilities as first suggested by the 1967 Marine 
Reso.lrces Stu:ly o:itmission and recently concluded by the Water Control Board study 
of the James River area. OJlifo:cm counts are ert.ren'ely high in the vicinity of 
congregations of watercraft in marina locations througlx:>ut the coastal area of the
State. 

Although increased usage of on-slx:>re sanitaJ:y facilities is anticipated, 
present usage levels suggest that the mi.n:irnuin requirements proposed by the State 
Health Deparonent may be excessive. For states in which protection of recre­
ational waters is of prime concern, one toilet convenience per sex for every 
fifty (50) seasonal lx>at slips currently appears to be adequate. DJ.e to the 
necessity of maintaining water quality sufficient to pe:cmit shellfish harvesting, 
mirunUI!n on-slx:>re sanita.J:y requirements for Virginia marinas may necessarily be 
saiewhat mare restrictive. Fran obse?:Vations of usage, the sanita.J:y facilities 
problem does not appear to lie with the eKaet number of toilets provided per a 
given number of moored vessels, b.lt seems to be more a problem of proper loca­
tion and maintenance of toilet conveniences. 

Pump-oot wastes cannot be placed in existing septic tanks receiving sanitary 
wastes f:can on-slx:>re toilets. Thus, a method of handling the expected increase 
in on-shore wastewater volumes and disposing of this and the tcocic punp-out 
wastes appears to be the portable ooldin; tank with controlled scaveng-er oollec­
tion. other nethods of wastewater disposal fran marina areas, such as, connection to 
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regiona1 sewerage systi:?ms or cooperatively funded lagoons or treatment plants, do 
not appear to be practical. Answers to the proble:n of on-shore sewage disposal 
rust be found or water quality problems arising fran recreational boat usage will 
persist. Proper regulation of on-shore sanitaz:y and sewage disposal facilities 
will unquestionably help to solve these problans and restore the waters of areas 
in which boats congregate to a satisfactory level of water quality. 

VMIRL reo::mrends that min:imJrn requiracents remain within the Riles and Regu­
lations governing marinas and other places where boats are rcoored. certain 
changes are suggested for the Riles and Regulations, based on info:z:rnation o::rrpiled 
in this survey, as listed under the recamendations section. Min:imJm toilet con­
veniences are adjusted sarewhat and the definition of which facility shcw.d be 
classified as a marina is nan:owed. 

VMIRL feels that min:imJrn reguire:nents are necessary to provide unifo:i:m regu­
lation necessary to help .improve existing water quality conditions. These rnini­
ItUl!!IS rust be sufficient to protect shellfish harvesting areas fran possible pol­
lution, which may occur fran overcrCMding, due to the anticipated increase in 
usage of on-shore sanitary facilities. If step increases al:ove these rnin:imums 
cwld be practically .implanented, then the required rni.n:iI,a.:ans could be lessened so 
as not to pose an unfair b.lrden on those marinas where current boat usage does not 
warrant extensive facilities. Enforcement of such a schere does not seem cur­
rently possible. 

The optimJm definition of a marina would appear to be that which could sane­
what restrict the application of the Rules and Regulations, limiting step in­
creases, abc:Ne the required mininuJm sanitary and sewage disposal facilities, to 
those marinas where the arrount and type of boat use necessitates such increases. 
Many marina CMners have stated that, if the majority of moored boats are owned by 
people living close by, then there is no need for increased sanitary and sewage 
disposal capacity based on the number of moored boats. If detailed infoII!B.tion, 
concerru.n; both addresses of boat owners and on-board toilet facilities, were re­
quired to be sul:mitted by marina owners, then perhaps variances could be granted 
to the required mininuJm facilities, based on this info:i:mation. 
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"Whereas, the carmercial seafood and fisheries 
industry are an .inp:>rtant and unique part of the 
econc:rey of Virginia and should be encouraged and de­
veloped; and 

Whereas, the recreational uses of the tidal 
waters of Virginia are constantly expanding and are 
an .inp:>rtant part of the econany of Virginia and 
should als-o be encouraged and developed.; and 

Whereas, the rapidly expanding recreational uses 
of the tidal areas of Virginia have graphically brought 
into focus many conflicts between the ccmnercial and 
recreational interests; and 

Whereas, these conflicts must be resolved to the 
mutual benefit of each so that neither group will be 
unnecessarily regulated and restricted; so that pro­
per conservation practices will be applied as to all 
marine resources; and so that all the marine resources 
of Virginia will be utilized to the maximum degree 
possible for the benefit of all; nc,,;, therefore, be it 

Resolved by the House of Delegates, the Senate of 
Virginia concurring, That there is hereby created a 
Carmi.ssion to be knCMn as the Marine Resources Study 
Carmi.ssion (l)." 

The Report of the Marine Resources Study Carmi.ssion, 1967, recc:mnended 
that the Health Departm:mt be given broader and clearer authority over sewage 
facilities at marinas and other places where boats congregate and suggested 
that it " • • •  adopt by regulation, m:i.n:imum reguirerrents for sewerage facilities 
adequate to serve the number of slips and people which the marina or boat fa­
cility is designed to acccrcodate (1)." This recarmendation was inco:cporated 
into the Health Laws of Virginia, Section 32-63.1 (2) • Rules and regulations 
regarding sanitary and sewage facilities at marinas and other places where 
boats were noored was adopted in 1969 follc,,;ing a detailed study of all exist­
ing info:cnation and data in this area (3). Opposition to these !mles and Regu­
lations developed. fran marina CMners and pleasure boat users who thought the 
regulations to be unreasonable. The Health Department was directed by the Gen­
eral Asssnbly through House Joint Resolution 191, 1973, to conduct an extensive 
review of the Rules and Regulations and to prepare a report of its findings and 
conclusions. VMI Research Laboratories, Inc. (VMIRL) was retained by the Health 
Department to conduct an independent study of marina regulations during the 
Sunrrer of 1973. A canprehensive study concerning sanitary and sewage facilities 
at marinas was proposed and carried out by VMIRL. 

In order to meet the expected pollution control problems dealing with waste 
disposal fran watercraft, the Environmental Protection Agency has published in­
fo:cnation dealing with marine sanitation devices under the authority of the 1972 
Water Pollution Control Act (PL: 92-500) • The text of this discussion, as pub­
lished in the :!federal Register, Volume 37, Number 22, reviews alternatives and 
noted that wastewater holding tanks with on-;S}lore pump-out and disposal offered 
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the nost effective cx,ntrol possibilities (7). The State Water Control Boam 
held a series of public hearings regarding boat pollution on Virginia waters 
during 1972 and subsequently developed Regulation 5 - Control of Pollution 
fran Boats (4). This Regulation, a part of Section 62.1-44.33, State Water 
Control Law, essentially provides for no dischazge on on-board liquid wastes 
fran nost vessels into surrounding State waters. Holding tanks rrrust be provided 
and pumped-out to on-shore facilities. The site of the majority of these purrp­
out facilities would be naturally located at places where boats cx,ngregate and 
various services are provided, such as, small boat harbors, noorages and marinas. 
Thus, a marked increase in the usage of on-shore sanitary and sewerage facilities 
is anticipated in the future for rnarinas. Regulation of these facilities will 
be critical factor in the quality of surrounding waters, and of great irrp::>rtance 
to the sea.food industries in Virginia's coastal areas. 

Certain minimum requirernents cx,ncerning on-shore sanitary and sEMerage fa­
cilities were incx,:cporated into the Rules and Regulations adopted by the Health 
Department to provide the uniform regulation necessary to balance recreational 
and sea.food water resources uses and quality requirements. The VMIRL study was 
directed tcMard detennining the reasonableness of these minimum requirernents 
based on in-field observations and canparisons to existing programs. 
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DESCRII?TICN OF THE Pro:JECI' 

VMI Research Lalx>ratories {VMIRL) an :independent research oxganization and the 
research a:cm of the Vil:ginia Military Institute, was retamed by the State Health 
Department to conduct a study of tl1e Regulation of sanitary and sewage facilities 
at marinas, A contract was drawn up and approved follaw.i.ng a neetll'lg between the 
P:roject Director, Dr, C. M. Sawyer, and a steer.ing amnittee consist.ing of :represen­
tative of the Water a:m.t:rol Board, during May, 1973. A canp?:ebensive study was 
p:tq?Osed and ll!Tplemented � vmm.. which .involved; on-site sanpling and data col­
lection at selected mar.inas to observe eristing facilities and water quality, 
questionnaires sent to· mar.inas and other places 'Where boats were m:>o.J:ed, .inquiries 
mailed to other states regarding rules, regulations, policies and laws and visits 
to the States of New York and Michigan to observe regulation programs and facil­
ities CAppend:ix Al • 

Ol7er 500 questionnail:es 1ieJ:e mailed out to mar.ina and boat mooring addresses 
canplied by vmm. fran .info:i:ma.tion secured fran the Bw:eau of Shellfish Sanitation 
and additional sources such as b:>a.tll'lg publications. 'rtle mailing list was program­
mad and catalogued on the VMI canputer. 'rtle questionnaires oonoemed .infoz:ma.tion 
relatin;J to the size, use, services, 1aste-disposal, boat type and occupancy and 
other pertinent data concerning each mar.ina and irooring facility (Appendix C) • 

In order to identify the exist:iilg problem , two cadet research assistants 
worked .in the field, at various Vizginia mar.ina locations, fran Me:norial Day to 
Lalx>r Day, collecting mter samples and info:cna.tion similar to that listed on the 
questionnail:es. The samples lEz:e conveyed to shellfish sanitation laboratories 
for bacteriological tests. 'rtle cadet assistants worked generally with.in the 
Chesapeake Bay Systan (Appendix Bl • 

The P:roject Director and .a :research assistant, a biology graduate, visited 
many Virginia marine l::loa.tll'lg facilities and personally discussed the study with 
concemed owners. In addition, several fmsh water marinas were visited and water 
sanples taken for analysis at the VMI Sanitary Engineering Laboratory.. A week­
long trip throu;rh the states of New York and Michigan was made .in order to study 
facilities at mar.inas .in states with. an established program of watercraft pollu­
tion cont:rol. Environmental regulatory agencies with.in these states cooperated 
fully with VMIRL to make these visitations highly .info:i:ma.tive and worthwhile. 

A fOml letter requesting .infonnation amce.rning existll'lg or plamed rules, 
regulations and policies was mailed to all continental states with significant 
shoreline and to the States of Alaska and Hawaii. In addition, .inquires were 
made to several canadian Pnmnoes (Appendix D) • 

Progress report neetll'lgs hebeen the steerjng amnittee and VMIRL personnel 
were held at the end of JUne and JUly, 1973. At these meetll'lgs, the schedule, 
direction and attphasis of the study ,ere discussed and clarified. 

The objective of th.is study .involved canpil.ing the .infoxma.tion necessary to 
fo:r:mulate a report which would conclude whether the exist.ing regulation of on­
shore sanitary facilities at mar.inas and other places where boa.ts are rtDOi:ed 
are reasonable and ade:;ruate. In addition, this report would .include recamend.a­
tions regarding possible changes .in the proposed rules and regulations and any 
altenl.atives that may exist. 
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FIEID sroOY: RESULTS 

Selected marjnas were subjected to visits cy cadet laboratoJ:y assistants. The 
facilities were selected so as to be as mdely dispersed in geographic location as 
possible and to cover a broad range of harbor conditions and moorage uses (Figure 1) • 
Data concerning: the number and type of watercraft located at each marina, types of 
services available, on-sh:,re facilities, use of vessels and services, etc., were 
recorded. In addition, water samples ,vere collected at fixed sampling stations at 
many of the marinas wham water quality cc:nditions would pennit representative 
readings. The samplin] stations were carefully located so· as to provide a repre­
sentative picture of water quality conditions in each marina (Figures 8 to 13} • 

Most marinas were visited during one weekday, Saturday and sunday and sare were 
surveyed on certain holidays. A mmmacy of sate of the. data collected fran each 
visit are listed in Table 2. The bacteriological data presented in Table 2 repre­
sents the iredian result of all tests on samples withdrawn fran the various water 
sampling stations on a given day. The bacteriological data is shown graphically for 
various marjnas to illustrate the change in bacteriological conditions.at these 
marinas fran �Y to \Eekend sumner boating activity (Figures 2 to 7) • The rela­
tive increase in the :nedian fecal colifo:i:rn concentration at many marina and mooring 
areas closely parallels increased boating activity as slx:Jwncy these graphical il­
lustrations. Colifcmn tests were p:r:eviously conducted, on four (4) samples of water 
witb:lrawn fran the Little Wio::mico River at the location of the Krentz Marina and 
Marine P.ailway in Northumberland County, cy Froehling and lbbertson, Inc. The 
zredian total and fecal colifcmn values were reported as MPN values of 12 and 1. a,
respectively, for samples taken near the water surface at the end of March, 1972. 
The results obtained fran the VMIRL sampling p:rogran in the same area are listed in 
Table 2. The VMIRL samples were taken near the beginning of June, 1973. The obvi­
ous differences seem to reflect the result of increased :boating activity and de­
creased dilution which takes place fJ:an early spring to early surmier at m::>st mari­
nas. In areas whem a high concentration of boats in excess of 24 feet in length 
existed, the increase in colifcmn counts seated to be more pronounced. Discussicns 
of existing conditions at each marina, on which test results -were plotted, are in­
cluded in Append.ix B. 

In general, the total and fecal colifcmn concentrations in boat IOOOring areas 
were significantly high=r than that obtained fl:an bacteriological tests on surround­
mg water (Table 3). The lack of adequate fl� action due to the recessed loca­
tion of many of these harl:or areas m!l tend to magnify the problem originating fran 
on-shore and marine toilet discharges. Poor soil conditions resulting fran lack of 
proper drainage and a space !:imitation for dram fields in an obvious problem at 
many marinas. .Althou;rh, on-shore sewage disposal problems appear to exist at many 
of the boat moor:ing and sei:vice facilities at the present time, this problem is not 
proper justification for continuin,J to provide 1:imited sanital:y and �age facil­
ities at these sites. 

Observations of sanital:y facilities and their usage at marinas indicated that 
they are not, m general, currently heavily utilized. However, many of these fa­
cilities are p:iorly located and mamtained. Shower facilities were seldan observed 
in use. In rrost cases, regardless of marina size, where a m:irumum of one urmal 
and one water closet � pro17ided for mm and two water closets existed for wanen, 
there � few obsel:ved cases of overc:rcMiing mi.ch made boat users wait to use 
sanital:y facilities. Mirunul!!l facilities of this type may suffice for anticipated 
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increases in use 'When on-boam ml.ding· tank concepts are enforced. P.rcabl.ems of over­
ct'O'tding were noted in certain cases where only one water closet was provided· to 
serve both mm and w::men. In a fuw cases, heavy use developed near sunset as many 
boats were being mxn:ed. 

The QCQ.lPolllC.Y level of m::>erecl watercraft was mt found to be extensive in m::,st 
cases, with approx:ilnately ten (10) peroent of the vessels occupied by an average of 
twt:> peraa19 per boat. However, at saoo few marinas, boat occupancy ran as high as 
fifty (50) percent on a W38ken:i. Periodic heavy use of this type may require addi­
tional sanitazy facilities above that required. to serve average cx::cupancy. The 
nunber of people occupying larger vessels such as day or night cruisers was highly 
variable as sate craft are seldan usecl. and others are in continuous use. In gen­
eral, occupied vessels over thircy-five (35) feet in length avercged foor (4) 
perscns per boat. The period of occupancy appears to depend to a great extent on 
the manner. of. boat usage, whether for social or recreational usage. Several marina 
owners stated that occupancy is related to the distance the boat owner must travel 
fran his hane. They noted that in cases where boat owners lived near a marina, 
occupancy was very low. Ha.vever, it w:,ul.d be expected that even boat � fran 
nearby areas \Olld utilize marina sanitazyfacilities if the need arose. 

Altlnlgh, several mar.ina c,wners stated their intention of constnx:ting dock­
side punp-ait equipient to service en-board lx>lding tanks, only tw::> facilities of 
this type were observed by the student assistants. Visits to sites of boat noar.ings 
and public boat raIIg?S were characterized by the noted absence of toilet conveniences 
in these locations. A few persons ope:rat.ing moorinJ and launching facilities stated 
that usin;; state waters for waste dischazge W:iS acceptable, failin,; to recognize 
that this procedure \Olld be contrary to the� law • 

The Project Director visited many marainas and talked with several marina owners 
and managers concerning on-soore sanita?:y an:i � facilities. Most marina 
owners expressed dissatisfaction with the Rules and Regulations adopted by the 
Health Department, stating that the min.:imlJrn sanital:y requirements, based on dormi­
tory specifications, even at thirty five· (35) percent ocx::upancy, were not realistic. 
In addition, the owners did not agree with the occupancy values of persoos per boat 
as listed for Be\6ge treatment facilities in the Rules and Regulations. Also, 
several owners expressed apprehension ocnoeming a requiJ:errent for dockside pump­
cut facilities as they did not have information on available equipient. HOl'leVer, 
info:cmation of this type is being published (10) • In addition, many were o:mcerned 
over the possible effects of pullfH:)Ut waste, which contain chemical .inhilrl.tors, on 
existin,; disposal systans. 

Visits were made to several freshwater marinas, mainly in .the Snith M:iuntain 
Lake ai:ea. owners of marinas on the Lake were generally in favor of strict holding 
tank requirements far pollutiai cont.ml of watercraft. A portable :i;:ump-oot unit 
was available at Snith M:Juntain Yacht Club and other marina owners were intexested 
in pmp-out equipient. 

Many owners of marinas in areas where wastewater collectiai systans are not 
Wailable expressed con::ern over the necessary eicpansion of exist.ing drain fields, 
for septic tanks,· as available land was severly :Llmited at the sites of m::,st IOClOr­

in,; facilities. Otmr swners of marinas did not feel that they shcw.d be forced 
to meet the saoo requiranents as certain other vessel m::,orin3 and service facil­
ities due to the large difference in usage of watercraft. However, owners of 
larger marinas did not wish to be placed at an unfair econanic advantage due to 
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be pla:,ecl. at an unfair ecxman:i.c � due to.a lm:ge variat:im in sanitat:y and 
seage mquixanants. As pcoper BE!IB;8 disposal is an absci>l.ute necessity, \1mkable 
mama to all Of .tbesa existing ptOblans must l:e famd and shawd be inmrporata:I. 
in eicisting Regulations. 

The msalts of the fielci smiles reinfGlmeci the belief of ncst aut:hmrities, 
that a water quality problem exists at m:)St marinas,, as slain· by l:acteriological 
mlicatar tests of '!llater samples. A need for :cegulat:i.al Qf an-sh::>:ce sanitaJ:y and 
sewage facilities W:lS clearly smwn, mt enly frail the results Qf tests Qll water 
sanpl.es, blt also sb:Jwn f:m:n the lack of pmperly located and neintained main­
tained sanitary facilities at many rooarillg. facilities.. Thfnna.jG>rity of the bath­
roc::ms visited waz:e only fair in ccnli.ticm with many not as clean as similar facil­
ities located at service stations. A total lack of adequate toilet facilities was 
evident at a few small m:,arjng facilities and piblic l::cat launching ramps. The 
majority of boat owners interviewed st:atecl that they w:,ul..d rather use cm-shore 
toilet ccmveniences if available an:l clean. Cbserued levels of nmred Wltercraft 
ocaipancy and mted 1eYels of usage of sanitaJ:y facilities .indicated that a mini.­
imn number of praperly located toilets will cur.cently suffice. However, sanitary 
facilities am in general not m:M as accessible G:r well mainta:ined as they should 
be fer cptinun use. 

The problm of JJmited sewage clisposal capacity at many marina and mxring 
facilities is possibly the mat critk:al water quality problan at the current 
time. Increasei usaqe of en-slx>re toilets am the addition· of J;Ul1P""C;lllt wastewater 
canmt be hamled by imst existm;J mlivjgual disposal systans due to lack of 
proper capacity. Regulatial of cm-sh::re sewage disposal facilities mw;t answer 
these prablEms in order to pmteot the Wlter resources :in many cx,astal. areas am 
:cesolve the canflict resultjng fran maint:a.inml recreatialal uses am protect:il1g 
the valuable seafood industry in Vi%ginia. 

12 



A quest:i.clmiw:e canceming: boating and nr:iorinJ facilities,. sel:Vi.ces pJ:0-
v.ided, existing sanitm:y and sewage facilities, boa.ting activity and infonta-
tian ccnoerning regulations was developed by VMIRL to prov:iile an indication of 
the ml.ative magnitme of various elements ·caiprisi.ng the use of boat :morages 
and marinas. The ma:i.l..ing list of existing :marinas and boat m:xnings was ab-­
tained £ran the results· of a 1970 field stu:iy cxmducted by the Beal.th Department• s 
Bureau of Shellfish Sanitation. '1he mailing lists were ca:talogued en the digital 
cxnputer lcx:a:tecil- at VMI in cm!ler to develop madily retrievable addz:esses. Cl:>r­
xections for many of the· addresses listed £ran the ·1970 stu:iy were neoessaey. 
Con:ected addresses were obtained £xan boatm;J publications if possible· and if 
not avai J able in this source, tel.eph:me calls to marinas or owners were made·. 

Of the 237 questiannaires sent· to moring facilities, JIDSt pi:eviously listed 
as marinas by the Shellfish Bureau, ill of these were retumed. 'Ibis excellent 
xespanse and fine cooperation by marina owreµ;, allowed VMrRL to c:xnpare question­
naire :i.nfm:mation to the data obta:iJJl:!li fl:an the 1978 survey to p.mvide a repre­
sentative indication o:f changes in facilities. :Returned questionnaires mlicated 
that J1DSt marina facilities had not undergone major revisions fl:an their oondi­
tien listed in the Shellfish Bm:eau infomation. Only a fe,, marinas had signif­
icantly increased cb::k:in;J er nearing capacity, £ran that originally reported, 
with a cor.resp:mding incmase· in sanitazy facilities also indicated. Several 
additkmal marinas were planning to expand in the :fut:m:e .. 

'!he typical marina replying to the VMIRL quest:ionnaiJ:e consisted of 40 slips 
of which the vast majority are seasonal or pemanent slips for long tem m:x>ring 
of boa.ts which are allmst evenly divided between lengths less than and nme than 
twenty four (24) feet (Table 15) • The results samarized £xan the retumed ques­
tionnaires are listed by county or city in Tables 4 through 15. FJ:an this smt­
mmy, an average marina seems to possess at least one toilet convenience for both 
nei and 'Wtilllell. 

Definite reaEds ccnoerning pleastil:e boat use and activity do not seem to 
exist at the majority of marinas. Sale marina OlfflerS chose not to answer ques­
tions ml.atin;r to boating activity due to lack of infamation and sane expressed 
the view that this type of :i.nfm:mation was not provided because it did not relate 
to an-shm:e sanitacy facilities. Of those who did estina.te weekend use of plea­
sure craft, values ranging fl:an five (5) tG fifty (50) percent use of mored boats 
were noted, with an average value of twenty (20) percent. Estina.tes of the num­
ber of boats of various sizes in the area of ll'.arinas \ere in close agreemmt 
with the nmlbers reported in the 1970 Shellfish Bureau stu:iy. 

aver sixty (60) percent of the marina owners :r:eturning questionnaires, an­
swered that they were familiar with the Health Department Rules and Regulations. 
In· addition, in excess of fifty (50) percent· indicated that they had read the 
guidelines for inpl.ementmJ marina :regulations as released by the Health Depart-_ 
ment. Iess than sixteen (16) percent indicated that they planned to install 
pmp-out facilities. less than ten (10) percent of the :r:eturned questionnaires 
indicated that pmp-out facilities currently existed. 
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l\pprC:lxlllately ane third' of the J:etm:ned: quest:i.annaire were· acxnrpanied 
by nmu:ks or c:aiments. Many oaiments· J:el.ated to object:ions ta the Rules and 
Regulations adapted by the Health Deparbnent, mpea:l:iD] the opmions voiced 
personally by marina O'ifflet'S, pi:evi.ously v.i.sited, wh:) thou3ht the Rules and 
Regl1latians to be· too sevem. A fa, aimers of ncoring and service facilities 
indicated that they would be forced to go out of bus.iJJess if they had to � 
ply with the Rules, and BegU.lations amcerning sanitaey and sewage· disposal 
facilities. Many of those ami.ng noorilr;J or ck>cking facilities consisting of 
fifteen (15) or less slips objected to being classified as a IIBrina; as they 
provided a mininun amtmt of service for· the boats, and all lx:>at owners· lived 
but a short distance (ten miles or less) fran the moring and oocking facility. 
Several quest:i.annaire contained renarks J:el.at.illg to pmp-oat mguirements which 
indicated that many narina owners were not familiar with available equipnent. 
and desi.J:ed adaitional infomation on techrii.cal and cost data. M»:e· than a fa, 
marina owners were oonoerned. with nethods of disposal of pmp-out wastes as 
they felt that the toxic nature of this wastewater wcul.d adversely affect 
existing septic tanks. 

The quest:i.o:nnaim response suggests that detailed. infcmnation, amcerning 
curJ:ent pmp-out equipnent and methods of· disposal of pmp-out wastes, should 
be sanewhat uore available to marina owners in order to answer many of the 
existing questions. 

'fi:Je · quest:i.annaire p.rovided a gmat deal of valuable info.i:mation o:mcern­
·in3 available facilities at marinas and a fa, other places whem boats are
JIIXll:8d. IfflJJedj ately, the questionnaire :r:esults SUggests that the definition
of a marina facility should be clarified and perhaps m:xli.fied to eliminate
many small llXXlring amas cur.r:ently listed as mar.inas. Slightly over three
lmncb:ed (300) questiormaires were sent to addresses listed by the SheJ J fish
Bm:eau as mering facilities other than narinas and less than fifteen (15)
percent of these were :retm:ned. The infcmnation obtained fran the m:xning fa­
cilities was not sufficiently o::aiplete ta tabulate. Confusion as to the intent
of the stmy, lack of interest and insufficient addresses, canbined to limit
the response in this ama.
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VISITS 'IO NEW YORK AND MICHIGAN 

Dr. C. M. Sawyer, the Project Di.I:ector and Stuart M::>rgan, Research Assistant, 
representing VMIRL and Mr. !es Balderson, representing the Vil:ginia State Water 
Control Board, visited the States of New York and Michigan during the period July 
16 to July 22, 1973. '!he purpose of the trip involved personal observation of 
on-shore sanitary facilities in states with existing programs of watercraft pollu­
tion control. '!he cooperation of enviromnental regulatory agencies within these 
states made these visitations highly successful. 

On the norning cf the seventeenth, the visiting group met with officials of 
the New York State Department of Enviromnental Conservation and discussed the 
objectives of the visit and organized an itinerary to visit as many representa­
tive marinas and nooring facilities as possible. Several marinas on lake George 
and several around lake CUygandaga were visited as well as a few along the Hudson 
River between Schenectady and Albany. Although no minimum regulations exist in 
New York for sanitary and sewerage requiranents, the facilities observed by the 
visiting group were generally adequate and nost were properly maintained. However, 
in a few instances, a lack of adequate toilet conveniences were evident and mal­
functioning septic tanks were noticed. 

'!he Yardarm Marina situated on lake George possessed a well designed punp­
out unit. '!he punp-out unit was obsf=Z'Ved in opei:ation with an Enviromnent One 
grinder pump, A dockside flexible punp-out hose was maintained under vacuum 
and delivered wastes fran the ncoring and service area to an on-shore holding 
tank. Wastewater fran the holding tank and on-shore sanitary facilities was pumped 
through a force main to a rem:>te septic tar.le system at a higher elevation. Sys­
tems of this type are sanewhat expensive, costing in excess of $5·,ooo dollars, but 
offer the optimum solution to sewage disposal due to land limitations at the noor­
ing and service area. 

A total of eight marinas and two public beaches were visited in New York. 
'!he on-shore facilities visited at these locations were highly diversified in 
physical make-up, hc:Mever six of the marina facilities provided at least one 
toilet facilit;y per sex for about fift;y slips. Sanitary facilities at three of 
the marinas were not conveniently located. Septic tank disposal of sanitary waste­
water was u...o::ed in nost marinas although pump-out wastes were placed into holding 
tanks, whenever direct connection to a collection systen was not available. Marina 
owners stated that thei.I: sanitary facilities were not subjected to overcrowding 
periods of heavy boat use. At public beaches an average of one toilet fixture 
and one shower per hundred bathers was utilized. 

After two days in New York, the visiting group flew to Michigan and met 
with officials there on the nineteenth of June. At the meeting with officials of 
the Michigan Department of Natural Resources, including representatives of the 
Division of Waterways, the Department of Public Health and the Water Resources 
Camdssion, a discussion of the laws, rules and regulations utilized by these 
various agencies to regulate marinas took place. During the discussion, the fact 
was noted that watercraft pollution control and regulation of on-shore facilities 
are closely related and must be coordinated between the various agencies involved. 

Michigan regulatory officials stated that ninety-five percent of the regis-
tered pleasure b:;ats with ma::ine toilet capability had ccnplied with holding tank 
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:i::ogulations. A total of one hunared and �°"'° (172) p!Jip-Ollt units were 
in operation and IIDSt wem either connected to central sewerage systans or to 
he!din; tanks. A schedule of the mininun nlJ!i>er of· sanitaz:y. facilities for 
transient slips had lDeen developed fran field experience.· Requi.resmnts relating 
tt:> the mil.et fixtures necessa:i:y, to serve seasonal or pe:nanent slips were devel­
oped at the- discretion of local health officers.· '!he Michigan. officials were 
extraualy courteous and very infot:mative. 

A tetal of eight .(8) marinas in Westem Michigan lG>Cated near White Lake 
on. Lake Michigan ware visited. '!be.marinas were caiposed of fifty (50) seasonal 
and ten (10) traDSiem: slips on the average. All but one of tb::)se eight Western 
Michigan marinas possessed at least one tt:>ilet per sex. Five (5) ef the eight 
(8) marinas cxmtai.ne:i shswer facilities. A mJDber of different pt.llp-OUt facili­
ties were seen at these marinas. Four marinas utilized direct cxmnection to
central aisposal systan.s and the ·i:ana:i.nin;r m::ioring and service facilities utilized
portable· lx>ldm;J tanks which were eventually haulai to a discharge point in a
central system. Tbe septic tank facilities oonnally used at several marinas for
disposal, were incperational due to the high water level in the Great Lakes.

Four (4) marinas located al.on; Lake St, Clair near the City of Detroit were 
subjected to detailed visits. Several of the rrarinas in the Detroit area were 
very lal:ge and aver 1500 slips were CX>Unted at the four marinas. Nearly two 
hUixlred (200) transient slips were roted. Sanitacy facilities at the sites of 
these transient slips were adequate, but the marinas containing lal:ge nunbers 
of seasonal. slips did not appear to have adequate mm,ers of, or properly located, 
toilet conveniences. 

A fe,, pump-out units were observed in operation. 'file average time for purcp­
out and rinse of an on-board, twency-five (25) gallon, oolding tank was - less than 
five (5) minutes. Several marina owners stated that, al� they ooubte::1 the 
effectiveness of lx>lding tanks for p>llution a:mtml, they 'WOUld provide adequa.te 
plmP-C:>Ut units and absorb the cost as part of their service. 'lhe general opinion 
of :mst marina owners was that a mi.niim.ml charge of $4.00 per panp-out and rinse 
JDJSt be cha%ged to pay for operation of pmp-out facilities. �t users woo were 
interviewed, expi:essed the view that ml.ding tanks did not present a serious pro­
blan :Eran either a financial or operational point of view. Pl.mp-Out facilities in 
the areas visited seemed to be available to boat users. Large portable holding 
tanks were in use at several marinas for disposal of puirp-out wastewater. 

In suim,ary, the visits to the States of New York and Michigan helped to 
clear up a great deal of misinfcmnation developed fl:an hearsay about the re;ula­
tory progiams for watercraft pollution oontml and marina regulation utilized 
in each state. Tbe programs do seem to be WOLking effectively wi:tb:)u.t incxmven­
ienc:inJ bC:>a.t users and driving marinas out of business. P.egulatoLy officials 
state that ·they do not· have problems of oot:ainirrJ carpliance with the laws and 
regulations, although, additional regulatocy personnel could be assigned to cer­
tain responsihilities within the various prograllS, in onler to balance work loads. 
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REGUIATIONS lNQUIRY RESULTS 

The study of on-:-shore sanitary and sewage regulations at :marinas and .boat rroor­
ings was .oonducted by VMIRL fran May thl::ough August 1973 � D.lr:ing this time, _ a fo:cm 
.letter requesting detailed :information a.bou.t such regulations was sent to · thirty­
three (33). juris:lictions all of which had: significant water frontage. The juris:lic­
tions contacted . .iilcluded thirty (30) states, the Virg:in.Islands, Puerto Rico and 
the Prov:ince of Chtario, · Canada. There were twenty (20) replies. A list of those 
jurisdictions :which responded .is :included :in this rei;ort as Appendbc D. Of those 
responding only a Hmited .number had regulations that were cai:prehensi� emugh to 
make a cx:ttparison with the eicisting Virginia Health Department Regulations. Ex­
cerpts fran those regulations which provided sane degree of canparison are :included 
:in Appendix D. It is readily apparent fran this listin;; that even airong those 
areas which have marina sanitary regulations only the States of Michigan and 
Wash:ington have regulations governing on-shore W:1ste disposal. The Prov.iilce of 
Ontario has specified minimum canvel".ience :requiranents for toorist and carrping fa­
cilities which are s.imilar to sane plumbing code schedules (Table 17). The lack 
of specific guidel.ines in the other juris:licticns would seem to .indicate wide dis­
cretionaty authority in the health departments to regulate on-soore facilities. 
Sane of these departments do have internal i;olicy directives however, such as those 
of New York, South carolina and Massacrusetts (Table 18). 

Michigan's current regulations were adopted under the "Water Craft Pollution 
Act of 1970." Section 8 of that Act allows for State Health Department :inspection 
of on-shore facilities and the Health Department Regulations set the standards for 
sanitary facilities. Regulation 325.2587 charts the rrwtiimJm nl.Jllber of toilets, 
ur:inals, lavatories and showers required at the mar:ina. These figures closely 
parallel Virginia's eicisting criteria, however, there are significant differences 
in that there are no min:imJms for marinas with less than ten (10) slips and all the 
minimums are for transient slips. Virginia's mirumJm requirements are for all slips 
and there is no rrwtiimJm cut-off. A canparison of Virginia's and Michigan's miromum 
requirenents is :included in this report :in Table 16. Michigan's re;JU].ation 
325.2589 clearly spells out the type of on-shore trea'llnent that is required and the 
order of preference of the approved types. Virginia's regulation notes a preference 
for disposal :into a public sewer l::ut allows Health Department approval for disposal 
systems if a public sewer is not available. 

Washington State Regulations governing mirumum sanitary facilities wem l:ilnited 
to IrOOrings for fifteen (15) or rrore watercraft. These regulations were also less 
stringent than Virginia's in that sewage punp-out facilities are only required if 
the marina has twenty-five (25) or more noorings. 

Sbc re;JU].atory officials responded to questions conceming what estimated 
boat usa:;e and code requirenents sb::,uld be used to fornulate sanitary and sewage 
facility require:nents. Four of these officials :indicated that thirty (30) percent 
occupancy or higher should be utilized for a design basis. Four officials indi­
cated that campground or recreational codes soould fai:m the basis of rni.n.imum .sani­
tary .requirements. Tw::> officials noted that twenty-five percent or less occupancy 
figures wculd be used for min.imt.tn requiranents. Also, two officials advocated use· 
of dOII!li.tory standams to set sanitary requiranents. 

Although Virg:inia's cw:rent regulations are rrore strill3'ent than those surveyed, 
this alone should not be an absolute basis for m:xlification. The develo.i;:ment of 
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on-slx>re marina sanitary regulations is new and Vil:ginia nust be cxincerned with 
pmtect:ia,. of its seafood :industey. 

Michigan is the only state which has operated under catprehensive guidelmes 
for any period of time. An a,.-site inspectia,. of sane of Michigan's marinas and 
a review of their standan:is with Michigan state officials indicated that their pro­
gram is w:rk:ing, effectively. This makes for a sti:ong m:gument for_ lessening 
ViJ:ginia' s standards to agree with a warkable program, but the state of Michigan 
is pr.imarily concerned with maintainirg rec:r:eational water quality. The Michigan 
program may not ba clirectly extrapolated to the needs of Vil:ginia, as shellfish 
harvesting waters mist possess no nme than a national water quality st:arxiam MPN 
value of 70 total coliforms. 
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I. Al� the Rules am leJUlatians aoopted by the State Health De!J;art:ment
were developed fran an extensive review of available infoma.tion, the re­
sults of the VMJ:RL stmy su:JgeSt that SCllle m:xli.£ications can be made in
the Regulations which will provide the m::>st equitable balance be� re­
creational uses of coastal waters and proper protection for the seafood
miustl:y.

'Ihe foll.ciw.i.ng changes are rex.uner.ded for the Rules and leJUlations .govem­
in:J sanitary and sewerage facilities at marinas and other places where boats
are m:::ored:

A. Marina - any installation operating under public or private ownership
which prov.ides doc:kage or IOOOra<Je for fifteen (15) or nore boats capa­
ble of bein;J equipped with a marine toilet, am provides supplies am
services for these boats, either on a rental or fee basis or for the
convenience of the public.

B. other places where boats are ncored - any installation operating under
public or private ownership which provides dockage, nDOrage, mooring
or launching for boats either on a rental or fee basis, or for the con­
venience of the public.

c. Sanitary facilities - privies, water closets, urinals, lavoratories
and sh:Mers •

D. Marine toilet neans any toilet on or within any boat.

E. Toilet neans equiple'lt designed or used for defecation or urination
by hunans.

F. Seasonal slips - (pennanent llDOrage space) - docking or IOOOrage space
in which a boat is kept for an extended period equal to a nonnal boating
season.

G. Transient slips - (talq;x)rary m::iorage space) - docking or m::iorage space
in which a boat is kept for a short period less than a nonnal boating
season.

H. Pulp-out facility - any device or nethod for retev.i.ng sewage fran a hold­
m:J tank cxmnect:ed to a marine toilet or fran a self-contained marine
toilet.

I. Sewage - all hunan body waste and any liquid waste amtaining airimal or
vegetable matter in solution or suspension or chemicals in solution.

Section V: 

A. At marinas

1. 'Ihe location of sanitary facilities should be cx:mvenient and easily
identified. Separate buil.din;s fran service or sales offices or outside
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entrances for which access is available at all times shall be provided 
for these facilities. Min:i.muiti ·Scll".ii:ary facilities should be so located 
so as to be no further than 500 feet walking distance fran the irost re­
irote of the iroored boats that they are intended to serve •.

2. All �inas should provide a minimum of one water closed and· lava� per
sex.

3. A marina containing irore .than ·twenty-five (25) seasonal slips, but less
than one hundred (100) seasonal slips designed for boats capable of·being
equipped wi'.f:.h marine toilets ehould provide a minimum of: one water
closed and urinal for men and two water closets for 'WCllen, a lavatory
for each sex and a pump-out facility,

4. Marinas containing irore than one hundred seasonal slips or one hundred
and fifty (150} transient slips should provide one (1) additional" water
closet, lavatory and shower for each sex for each additional-SO slips
or fraction thereof and one additional men's urinal for each one hun­
dred (100) additional seasonal or transient slips ·er fraction thereof.

5, In addition to the above requirements, a marina containing irore than 
ten transient slips should provide minimum sanitary facilities according 
to the chart· below: 

Number of Water Closets Urinals lavatories Showers 
Trar.sient Slips Men wanen Men Men wanen Men wanen 

10- 25 1 1 1 1 1 1 1 
25- so 1 2 1 2 2 2 2 
51- 75 2 3 1 2 2 2 2 
75-100 2 4 2 3 3 3 3 

101-150 3 5 2 3 3 3 3 

6, If restaurants, irotels, laundri.es, etc. are provided, the sanitary 
facilities for these businesses shall be in addition to the facilities 
for the marinas. If the sanitary facilities for the marina are in the 
same building with a. business, such as a restaurant, then extra fixtures 
will be required tc account for usage of the marina patrons. 

B. Other Places Where Boats Are �red: (Exclude kyaks and canoes)

At ether places where boats are llDOred, sanitary facilities shall be 
furnished, The walking distance to those facilities should meet the re­
quiraients in "Section A" unless IICdi.fied following an on-site inspection. 
Facilities furnished may be a pit privy for up to ten xt00rings. For irore than 
ten xt00rings, the minimum sanitary facilities will be evaluated for each 
installation. 

VI. PUMPING FACILITIES:

Pump-out fa.cilities are required at service areas of all marinas for 
pumping the c:ontent.s of holding tanks and recirculating toilets. The punp­
ing facilities shall discharge r.he tank contents to a public sewer systen 
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or to facilities which will provide satisfactory disposal. Hoses used-in 
connection with a punp-out facility that are situated so as to be pez:ma­
nently or tanporarily·sul:mergedin the waters of the docking area should 
be maintained under vacuum (any pressure less than atm::>spheric) • 

VII. SEWAGE. 'l'RE.1nMENT FACILITIES:

If access to a public sewerage systan is available, connection to such 
systan shall be utilized as a means of disposal. If a public system is not 
available, a satisfactory system shall be provided by CMIJ.er. The follCMing 
means of disposal are listed in order of preference: 

1. Discharge to a public sewerage systan by means of a gravity line or a
force ma.in.

2. Stored in an on-shore holding tank which shall be watertight and so
positioned, or irovable to such a site that it can be easily serviced
in a sanitary manner.

3. Stored in a portable, watertight dockside· holding tank which can be
easily raroved for servicing in a sanitary manner.

4. Discharged to a private sewerage disposal system. Where a private sewer­
age disposal system is provided, plans and specifications shall be sub­
mitted for construction in accordance with the State Water Control Law
and rules and regulations of the State Health Department.

a) For a design basis, the follc,,;ing should be used as maximum sewage
flCM:

Boats slips, I1DOrings, or berths 

Boats under 24' in length 
Boats under 35' in length 
Boats over 35' in length 

Launching rarrp 

30 gallons per capita per boat 
per day 
2 persons per boat 
3 persons per boat 
4 persons per boat or actual 
capacity 
2 persons per trailer per parking 
space provided 

b) Add 25% increase to each of the above designations to account for
visitors.

c) Where restaurants and rrotels will be connected to the narina sewage
disposal facilities:

l>btels - 65 gallons per person per day or a minimum of 130 gallons 
per J:OCXll per day 

Restaurants - 50 to 180 gallons per seat per day (each installation 
will be evaluated according to conditions). 

d) The occupancy level of boats used for design of sewage disposal
facilities will be one-third those levels listed for max:iraum sewage
flCM. HCMever, additional facilities to provide capactiy up to the max­
innm will be required, if the need arises, as detennined by the local
health directors concerned,
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VIII, VARIANCES 

A variance fran these Rules and Regulations may be granted by the Director 
of Engineering of the Health Department for provision of facilities which 
will aco::mplish the intent of these Rules and Regulations, although such fa­
cilities may not cxmfonn explicity to mi.ruJm.un re:;ruirement:s set forth herein. 
A variance granted by the Director must be obtained in writing, following sub­
mission of :cequired :info:cmation, prior to installation and use of facilities 
which do not ex>nfonn to mi.ruJm.un requiralent:s set forth herein. 
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Number of Occu- Average Loadings 
Location Vessels pancy (lbs./dax or no./day) 

Total 
(City-County) (Man-days Susp. Colifofls

per day) BOD Solids (10)+ 

Charles City 193 15 2 2 4.5 

Chesterfield 1,915 144 23 30 43.2 

Che·sapeake 1,915 144 22 29 43.2 

Colonial Heights 278 21 3 4 6.3 
Dinwiddie 1. 981 149 3 4 44.7 

Franklin 63 5 1 1 1.5 
Goochland 249 19 1 1 5.7 
Greensville 163 12 2 2 3.6 
Hanover 629 47 7 9 14.1 
Henrico 2,032 153 23 30 45.9 
Hampton 2,664 201 31 40 60.3 
Hopewell 535 40 6 8 12.0 
Isle of Wight 495 37 6 7 11.1 
James City 552 42 6 8 12.6 
Nansemond 659 50 8 10 15.0 
New Kent 328 25 4 5 7.5 
Newport News 2,394 180 28 36 54.0 
Norfolk 3,509 264 40 51 79.2 
Petersburg 399 30 5 6 9.0 
Portsmouth 1,429 108 16 21 32.4 
Powhatan 55 4 1 1 1.2 
Prince George 444 33 5 7 9.9 
Richmond 1,917 144 22 29 43.2 
Southampton 183 14 2 3 4.2 

Surry 282 21 3 4 6.3 
Sussex 78 6 1 1 1.8 
Suffolk 160 12 2 2 3.6 
Virginia Beach 4,143 312 48 62 93.6 
Williamsburg 132 10 2 2 3.0 
York 1,834 138 21 27 41.4 

Table 1: 

Estimated Waste Loads Contributed by Recreational Vessels to the Waters 
of the James River and liampton Roads Bay, 1970. (From Table V-1, James 
River Comprehensive Water Quality Management Study, State Water Control 
Board, Volume VII-2). 
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Median Median Median 
Weekday Values Saturday Values Sunday Values 

Av. No. No. of Coliforms No, of Coiiforms No, of Coliforms 
Marina Name Boats Samples Total Fecal Samples Total Fecal Samples Total Fecal 

Beach Bay .33 5 1100+ 1100+ 5 1100+ 460 

Broad Creek 350 18 1100 43 17 1100 43 

Holiday Harbor 108 No samples taken 

Irvington 33 6 1100 625 6 240 350 6 121 43 

Jetts 30 8 43 43 8 450 93 

Kin sale 40 5 460 43 

Kinsale 5,:, 1100,:, 240,:, 

Kin sale 5 1100 240 

� 
Kings Creek 460 150 5 1100 93 � 33 5 1100 43 5 

Krentz 27 6 346 150 6 136 41 6 1100 33 

Locklies 22 5 93 23 5 240 23 

Lynnhaven and 138 10 1100 49 10 460 93 10 1100 33 
Long Cr. 

Marina Cove 73 8 167 68 8 1100+ 23 

ME Clark 38 5 1100 93 5 460 93 

Narrows 70 6 70 52 6 460 89 

Table 2: Median Bacteriological Data Obtained from Field Sampling Program VMIRL Marina Regulations Project, 1973



Median Median Median 
Weekday Values Saturday Values Sunday Values 

Av. No. No. of Coliforms No. of Coliforms No. of Coliforms 
Marina Name Boats Samples Total Fecal Samples Total Fecal Samples Total Fecal 

Olversons 94 13 1100 43 13 1100 93 13 1100 93 

Poquoson 83 10 1100+ 1100+ 10 1100 122 10 1100+ 43 

Rapp. Riv. C. C. 30 5 160 3.6 5 1100 240 5 240 43 

Sa rahs Creek 30 6 350 79 6 460 68 6 240 122 

Smith Point &3 11 93 93 11 460 75 5 1100 240 

Spencer's 46 5 1100 15 5 460 240 5 1100 43 

Tides Inn 

� Wachapreaque 30 7 930 930 7 210 39 7 230 93 

White Heron 52 5 1100+ 1100 5 1100+ 1100+ 

White Point 40 7 240 23 

White Point 7,:, 240,:, 23t.< 

White Point 7 460 93 

Willoughby Bay 44 12 1100 1100 g 460 43 12 780 59 

Willoughby Bay 3 7,:,,:, 

Windmill Pt. 70,:<>:, 

Table 2: ( Continued) 

,:, Fourth of July Week 

,:n:, Labor Day 



Median Median Median 
\V eek day Values Saturday Values Sunday Values 

Av. No. �o. of Coliforms No. of Coliforms No. of Coliforms 
Marina Name Boats Samples Total Fecal Samples Total Fecal Samples Total Fecal 

Wormley Cr. 54 5 93 23 5 240 23 5 240 93 

Yeocomico 35 7 240 15 

Yeocomico 7,:, 93,:, 43,:, 

Yeocomico 7 240 43 

York River 128 7 150 43 7 1100 240 7 460 460 

Yacht Haven 

� 

Table 2: ( Continued) 

,:, Fourth of July Week 

,:o:, Labor Day 



Median Fecal Coliform MPN Data 
Shellfish Shellfish Bureau VMIRL - MRS 
Growing Shoreline Survey Field Studies 

Marina No. Marina Name Area No. Samples MPN No. Samples MPN 

Beach Bay 71 61 23 5 460 

2 Broad Creek 33 34 !) • 1 17 43 

:3 Holiday !Tarbor 

4 Irvington 20 24 fl, 1 6 350 

5 Jetts 10 53 3,6 8 !)3 

6 Kinsalc 7 77 !) • 1 5 240 

7 Kings Creek 88 30 3.6 5 150 

8 Krentz 7 77 9, 1 6 41 

n Locklies 31 35 3,6 5 23 

10 Lynnhaven 70 127 23 10 93 

11 Long Creek 71 61 23 10 93 

12 Marina Cove 54 93 23 8 23 

13 ME Clark 31 35 3.6 5 93 

14 Narrows 37 34 3.6 6 89 

Table 3: A Comparison of Median Fecal Coliform Values Obtained from Bureau of 
Shellfish Sanitation Shoreline Survey Data and Weekend and Holiday Data 
Obtained from Field Studies of VMIRL Project MRS, 1973 



Median Fecal Coliform MPN Data 
Shellfish Shellfish 13ureau VMIRL - MRS 

Growing Shoreline Survey Field Studies 

Marina No. Marina Name Area No. Samples IVIPN No. Samples MPN 

15 Olversons 7 77 n. 1 13 f) 3

16 Poquoson $3 l2D :3. 6 IO 122 

17 Happ. Riv. Y. C. 20 24 fl. 1 5 240 

18 Sa rahs C ,·eek 46 50 -13

HJ Smith Point 10 53 :3; 6 11 75 

20 Tides Inn 20 24 !) • 1 4 780 

21 Wachapreaque !) 7 15 460 7 93 

Nl 22 White Heron 71 61 23 5 1100
+ 

00 

23 \Vhite Point 7 77 f.l. 1 7 23 

24 Willoughb,\' l3a,\· 67 65 23 fl 43 

25 Windmill Pt. 1B :12 3.0 

26 Wo1;mle,\' Cr. 52 6ii 3. 6 5 23 

27 Yeocomico 7 77 8. 1 7 43 

28 York River 46 50 43 7 240 
Yacht River 

Table 3: ( Continued) 



MI RESEARCH·' 
LABORATORIES 

VIRGINIA·MILITARY INSTITUTE 

LEX.INGTON, VIRGINIA 

Coln"rty or City Accanac Bedford 

Mooring Data 

Public Toilets: 

Public Lavatories: 

Public .Showers: 

Boats less than 24':

Boats over 24':

Services: 

Wastewater disposal: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Wcxnen: 

M=n: 
Wanen: 

�= 

Wanen: 

Total: 
% used weekday: 
% used w\!ekend: 

'l'otal: 
% used weekday: 
% used weekend: 

No. w/fuel: 
wdter: 

electricity: 
pump-out: 

Septic ta."1.irn: 
diref t connection: 

other: 
Number of Marinas: 

Number of M:>orings: 

104 428 

6 151 

62 376 

0 0 

1 16 

1 18 

1 8 

1 9 

0 7 

0 6 

65 282 

0 0 

8 20 

34 75 

0 0 

0 15 

2 7 

3 4 

4 4 

0 1 

1 7 

0 0 

0 0 

6 8 

0 0 

Chesterfield 

0 

15 

0 

3 

3 

1 

1 

1 

1 

12 

0 

20 

0 

0 

0 

1 

1 

1 

0 

2 

0 

0 

3 

0 

Table 4 A Part of the Du.ta $ummru:y Obtained Fram Questionnaires Returned Fran Marinas 
and M:>oring Facilities, VMIRL Project MRS, 1973.
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Ml RESEARCH 

LAB.ORATO.RIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

County or Cit� 
MCX>rin9: Data 

Public Toilets: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

W::rren: 

Public Lavatories: 
Men: 

Wanen: 

Public S�rs: 
M;n: 

Wanen: 

Boats less than 24' : · 
Total: 

% used weekday: 
% used \o�kend: 

Boats over 24' : 
Total: 

% used weekday: 
% used .... -eekend: 

Setvioes: . No. w/fuel: 
water: 

electricity: 
pump-out: 

Wastewater disposal: Septic tanks: 
direct connection: 

oth2r: 
Number of ?-1arinas: 

Number'of .M:iorings: 

Dickenson 

200 

0 

190 

0 

2 
2 

1 
1 

2 
2 

180 

50 

15 

1 
0 

Essex Fanquier 

77 0 

57 

60 

0 

4 2 
5 2 

2 1 
2 1 

4 
4 

51 

45 

33 

45 

2 
2 
2 
1 

2 1 

2 1 
0 0 

Table 5 A Part of the Data� Obtained Fran Questionnair�s Returned Fran Marinus 
and �ring Facilities, VMIRL Project MRS, 1973. 

80 



Ml RES.EARCH 
LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

Cotmty or City 

Mooring Data 

Public Toilets: 

Public Lavatories: 

Public Showers: 

Boats less than 24' : 

Boats over 2 4' : 

Services: 

Wastewater disposal: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Wanen: 

Men: 

Wanen: 

Men: 

Warten: 

Total: 
% used weekday: 
% used �kend: 

Total: 
% used �kday: 
% used weekend: 

No. w/fuel: 
water: 

electricity: 
pump-out: 

Septic tanks: 
direct connection: 

other: 
Number of Marinas: 

Number of M:lorings: 

Franklin 

95 

0 

50 

0 

6 

7 

3 
3 

4 
4 

95 
0 

10 

0 
0 
0 

2 
1 
2 
0 

2 
0 
0 
2 
l 

Gloucester 

129 

10 

94 

0 

5 
5 

3 
3 

6 

6· 

70 

3 

35 

5 

2 
4 
4 
0 

4 

0 
0 
4 
2 

Isle of Wight 

25 

0 

20 

0 

l 
l 

1 
l 

0 
0 

18 

20 

2 

0 

0 
1 
l 
0 

1 
0 
0 
l 
0 

Table 6 : A Part of the Data �unrnary Obtained Fran Questionnaires Returned Fran Marinas 
and M:ioring Facilities, VMIRL Project MP.S, 1973. 

31 



Ml RESEARCH 

LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

County or City 

Mooring Data 

Public Toilets: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Women: 

Public Lavatories: 
Men: 

Wanen: 

Public Sho\..ers: 
Men: 

Wancn: 

Boats less than 24': 
Total: 

% used \o.\..-.ekday: 
% used vk."'ekend: 

Boats over 24': 
Total: 

% used v.eckday: 
% used ,...>2ekend: 

Services: No. w/fuel: 
water: 

elcc.tricity: 
pump-out: 

Wastewater disposal: Septic tanks: 
direc.t connection: 

other: 
Number of Marinas: 

Nu.'ilber of Moorings: 

King George 

2.5 

3 

25 

0 

1 
2 

1 
1 

1 
1 

20 

30 

5 

1 
1 
1 
0 

1 

0 

I.ancaster 

180 

88 

147 

0 

7 
7 

7 
7 

1 
1 

85 

50 

92 

45 

4 
4 
4 
0 

3 

0 
1 
4 
3 

Mathews 

155 

85 

109 

0 

14 
14 

7 
7 

8 
8 

4 

10 

149 

25 

3 
3 
3 
0 

3 

0 
1 

5 

0 

'I'able 7 A Pa.ct of the Data �urrrnary Obtained From Questionnaires Returned Fran Marinas. 
and !boring Facilities, VMIRL Project MRS, .1973. 
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Ml RESEARCH 

LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

County or City 

Mooring Data 

Public Toilets: 

Public Lavatories: 

Public Shov.ers: 

Boats less than 24' : 

Boats over 2 4 ' : 

Services: 

Wastewater disposal: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Waren: 

Men: 
Wanen: 

Men: 
Wanen: 

Total: 
% used ... ieekday: 
% used �kend: 

Total: 
% used \�kday: 
% used W2ekend: 

No. w/fuel: 
water: 

electricity: 
pump-out: 

Septic tanks: 
direct connection: 

other: 
Number of Marinas: 

Number of !-borings: 

Mecklenburg 

63 

0 

63 

0 

10 
10 

5 
5 

20 
20 

63 

25 

0 

0 

0 

0 

0 

0 

1 
0 
0 

1 
1 

Middlesex 

465 

124 

371 

80 

19 
22 

10 
12 

30 
30 

207 

16 

262 

16 

6 
7 
7 
0 

7 
1 
0 

8 
2 

Nanst�nd 

23 

0 

23 

0 

1 
1 

1 
1 

12 

10 

11 

10 

1 
1 
1 
0 

1 
0 
0 
1 
1 

Table 8 A Part of the Data �urrrnary Obtained Frau Questionnaires Returned Fran Marinas 
and M:x:>ring Facilities, VMIRL Project MRS, 1973. 
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,Ml ·RESEARCH. .. · .. . ,, . . 

LAB.QRATQRIES. 
VIRGiN'IA Mi°LJTARY INSTITUTE . 

LEXINGTON, VIRGINIA 

COlill� or Cit� 
Mooring: Data 

Public Toilets: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Wcmen: 

Public Lavatories: 
M:n: 

Waren: 

Public Sho1-.ers: 
Men: 

Wanen: 

Boats less than 24' : 
Total: 

% used weekday: 
% used weekend: 

Boats over 24': 
Total: 

% used weekday: 
% used 1t.t!ekend: 

Services: No. w/fuel: 
water: 

electricity: 
pump-out: 

Wastewater disposal: Septic tanks: 
direct connection: 

other: 
Numlx:r of Mad nas: 

Numl>-c.t" of !-borings: 

New Kent 

68 

0 

58 

10 

1 
1 

1 

1 

0 
0 

10 

20 

58 

40 

1 
1 
1 
0 

1 
0 
0 
1 
0 

Northanpton 

72 

0 

50 

17 

3 
1 

3 
1 

1 
1 

26 

13 

46 

8 

1 
1 
1 
0 

2 
0 
0 
3 
1 

Northumberland 

322 

224 

254 

9 

17 
18 

8 
9 

24 
25 

45 

9 

250 

14 

7 
7 
6 
0 

3 
0 
4 
7 
0 

Table 9 A Part o.l: the Data $urrmary Obtained Fran Questionnaires Returned Fran Marinas 
and .t,boring Facilities, VMIRL Project MRS,· 1973. 
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Ml RESEARCH 
. LAB0RAT6Ri'ES 

VIRGINIA MILITARY INSTITUTE . .  
LEX ING TON, VI R G.I N I A 

County or City Pittsylvania Prince George 
. Mooring Data 

Public Toilets: 

Total Slips: 

Covered Slips: 

Seasonal Slips : 

Transient Slips: 

Men: 

'Wanen: 

Public Lavatories: 
M,m: 

Wanen: 

Public Sho...ers: 
M::!n: 

Waren: 

Boats less than 24' : 

Bouts over 24' : 

Servi02s: 

Total: 
% used \·.>2ekday: 
% used �kend: 

Total: 
% used \-.Bekday : 
% used \-.eekend: 

No. w/fuel: 
water: 

electricity: 
pump-out: 

Wastewater disposal: S2.ptic tanks: 
direct cormection: 

ol:h:?r: 
Number of Marinas: 

Number of M:)Qrings: 

75 

30 

50 

0 

2 
2 

1 
1 

2 
2 

12 

20 

1 
1 
1 
0 

1 
0 
0 
1 
0 

103 

42 

61 

0 

3 

2 
2 

6 
6 

40 

22 

59 

20 

2 
2 
2 
0 

2 

0 
2 
0 

Prince William 

368 

26 

325 

0 

4 
3 

2 
2 

2 
2 

103 

28 

265 

21 

3 
3 
3 
0 

1 

0 

Table 1 O : A Part of the D.:;.ta $U111lTu:"ll.Y Obtained From Questionnaires Returned Fran Marinas 
and M:x:iring Pacilities, V11IRL Project MRS, 1973. 
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MI ... RESEARCH 
.. •' 

LAB·ORATORIES 
V°rRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

County or Cit;t Newport News Portsrrouth 

Mooring Data 

Total Slips: 238 342 

Covered Slips: 0 2 

Seasonal Slips: 203 300 

Transient Slips: 0 20 

Public Toilets: 
Men: 3 7 

wanen: 3 10 

Public Lavatories: 
Men: 3 4 

Wanen: 3 5 

Public S�rs: 
Men: 0 6 

Wanen: 0 6 

Boats' less than 24':
Total: 171 64 

% used weekday: 
% used wzekend: 24 

Boats over 2 4' : 
Total: 91 268 

% used waekday: 
% used �ekend: 23 

Services: No. w/fuel: 3 3 

water: 1 5 

electricity: 0 4 

pump-out: 0 l 

Wast€water disposal: Septic tanks: l 0 

direct connection: l 2 

other: l 1 

Number of Marinas: 3 5 

Number of M::>orings: 0 1 

Va. Beach 

231 

20 

92 

0 

8 
9 

5 
6 

3 
3 

108 

17 

102 

26 

4 

5 
5 
0 

2 
4 
0 

6 
1 

Table 11 A Part of the Data Sumrery Obtained From QuE)stionnaires Returnro Fran Marinas 
and M::>oring Facilities, VMJRL Project MRS, 1973.
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Mt· RESEARC.J� 
LA:BCYRATORIES 

VIRG1NIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

County or City Pulaski Richm::md 

Mooring Data 

Total Slips: 266 54 

Covered Slips: 33 34 

Seasonal Slips: 210 54 

Transient Slips: 17 0 

Public Toilets: 
Men: 7 2 

Wanen: 8 2 

Public Lavatories: 
Men: 4 1 

Wanen: 4 1 

Public Showers: 
Men: 6 2 

Wanen: 6 2 

Boats less than 24':

Total: 243 34 

% used week:day: 
11 % used �kend: 

Boats over 24'·:

Total: 22 20 

% used �kday: 
0 % used \\-eekend: 

Services: No. w/fuel: 4 1 

water: 1 1 

electricity: 1 1 

pump-out: 1 0 

Wastewater disposal: Septic tanks: 2 1 

direct connection: 0 0 

other: 2 0 

Number of Marinas: 4 1 

Number of M:Jorings: 1 0 

Stafford 

35 

0 

35 

0 

2 

2 

1 

1 

1 

1 

26 

10 

9 

10 

1 

1 

1 

0 

1 

0 

0 

1 

0 

Table 12 A Part of the.Data �ummary Obtained Fran Questionnaires Returned Fran Marinas 
and M:Joring 1-'acilitics, VMIRL Project MRS, 1973.
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Ml RESEARCH 

LABORATO.RIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON,' VIRGINIA 

CO\mty or Citi 
Moorin9: Data 

Public Toilets: 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Men: 

Wcxnen: 

Public Lavatories: 
Men: 

Wollen: 

Public Showers: 
M=n: 

Watleil: 

Boats less than 24' :

Total: 
% used ,,�elruay: 
% used w�.>ekend: 

Boats over 24' :

Total: 
% used 1r.ieekday: 
% used 1r.0ekend: 

Services: No. w/fuel: 
l'ster: 

electricity: 
pump-out: 

Wastewater disposal: Septic tanks: 
direct connection: 

other: 
Number of Marinas: 

Number of I-borings: 

Surry Westnoreland 

10 428 

0 242 

6 335 

0 15 

1 19 

1 20 

1 10 

1 10 

0 20 

0 20 

10 106 

6 

0 321 

0 11 

1 7 

0 9. 
0 8 

0 0 

0 3 

0 2 

0 0 

1 9 

0 0 

York 

175 

69 

161 

0 

6 

7 

3 

3 

4 

4 

90 

10 

100 

16 

2 

3 

3 

0 

1 

l 
0 

3 

1 

Table 13 A Part of the Data �urmiary Obtained �·ram Questionnaires Returned Fran Marinas 
and M:>oring Facilities, VMIRL Project MRS, 1973.
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Ml RESEARCH 
·:LA.BORATORIES·.

VIRGINiA MILITARY INSTITUTE 
LEXINGTON, VIRGINIA 

County or City. 
Mooring Data 

Public TOilets: 

Public Lavatories: 

Public S:tlol.Ers: 

Boats less than 24' :

Boats over 24' :

Sex:vic:es: 

Wastewater disposal: 

Total Slips: 

Covered Slips: 

Seasc.nal Slips: 

Transient Slips: 

Marl: 

'Wanen: 

Marl: 
wanen: 

Marl: 
'Wanen: 

Total: 

% used weekday: 
% used weekend: 

Total: 
% used weekday: 
% used weekend: 

No. w/fuel: 
water: 

electricity: 
pump-out: 

Septic tanks: 
dire� connection: 

otlEr: 
Number of Marinas: 

Number of M:x:>rings: 

Norfolk 

282 

0 

.197 

0 

8 

9 

4 

4 

6 

6 

110 

25 

157 

11 

3 

4 
4 

0 

1 

3 

0 

4 
2 

Chesapeake 

so 

0 

· 23

20 

5 

6 

2 

3 

5 

5 

27 

23 

25 

2 

2 

2 

0 

1 

0 

0 

2 

1 

. Hanpton 

245 

21 

194 

0 

11 

12 

6 

7 

3 

3 

18 

12 

215 

23 

3 

6 

5 

0 

3 

4 

1 

8 

l· 

Table 14 : A Part of the Data Sumnary Obtained Fran Questionnaires Returned Fran Marinas 
and M:x>ring Facilities, VMIRL Project MRS·, 1973.
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Ml :RESEARCH 

LABORATORIES 

VIRGINIA .MILITARY INSTITUTE 

County or Citx 

Moorin� Data 

Public Toilets: 

LEXINGTON, 

Total Slips: 

Covered Slips: 

Seasonal Slips: 

Transient Slips: 

Mam: 

W'.xten: 

Public Lavatories: 
Mam: 

W'.xten: 

Public �howars: 
M31: 

Waren: 

Boats less than 24' :

Total: 
% used weekday: 
% used weekend: 

Boats over 24' :

Total: 
% used weekday: 
% . used wsekend: 

Services: No. w/fuel: 
water: 

electricity: 
pump-out: 

Wastewater disposal: Septic tanks: 
direct connecticn: 

other: 
Number of Marinas: 

Number of ?oberings: 

VIRGINIA 

TOI'AIS 

5,365 

1,267 

4,213 

188 

201 
218 

101 
119 

175 
175 

2,252 

20 

2,737 

17 

80 

73 
82 

4 

61 
20 
12 

111 

19 

PER MARINA 

41 

10 

30 

l 

2 
2 

l 
l 

l 
l 

17 

20 

21 

17 

Table 15 : A Part of the Data Surrmary Obtained Fran Questionnaires Returned Fran Marinas 
and ?obering Facilities, VMIRL Project MRS, 1973.
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Rule 4. ( 1) A marina furnishing boat docking facilities for in excess 

of ten transient customers shall provide minimum toilet facilities in accordance 

with the following table: 

Number of Number of Number of Number of 
Boat Slips Toilets Urinals Lavatories Showers 

F M F 

10-25 1 0 1 1 2 

26-50 2 2 0 2 2 2 

51-80 2 3 1 3 3 4 

81-125 2 4 2 4 4 4 

126-200 3 5 2 5 5 6 

201-250 3 6 3 6 6 8 

251-300 4 7 3 7 7 8 

A. At Marinas

The building or buildings housing the sanitary facilities shall 

be conveniently located; but, in no case, should the facilities be 

more than 200 feet walking distance from the shore end of any 

dock they are intended to serve. The minimum facilities to be 

made available will vary with the size and type of installation 

according to the chart below: 

Number of Slips Water Closets Urinals Lavatories Showers 
or Moorings'::::, Men Women Men Men Women Men Women 

1-20 1 1 1 1 1 

21-40 1 2 1 2 2 2 

41-60 2 3 2 2 2 2 

61-80 3 4 2 3 3 3 

81-100 3 5 3 3 3 3 

,::::,For more than 100 slips, there should be provided: 
1 additional water closet, lavatory and shower for each sex for each 
additional 40 slips or fraction thereof and 1 additional men's urinal 
for each 100 additional slips or fraction thereof. 

Table 16: A Comparison of Schedules of Minimum Sanitary FaC'ilities 
Utilized by the Health Departments of Michigan (Top Chart) 
and Virginia ( Bottom Chart) 
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TABLE I 

Column l Column 2 Column 3 

Item Number of Minimum Number of Flush Minimum Number of 
No. Persons Toilets or Pri� Seats Washbasins 

l Up to 20 2 2 

2 21 to 40 4 4 

3 41 to 60 6 4 

4 61 to BO B 4 

5 Bl to 100 8 6 

6 101 to 120 10 8 

TABLE II 

Column l Column 2 Column 3 Column 4 
Males Females 

Minium Part '.i: Part 2 Minimum 
Item Number of Number of Minimum Minimum ·Number of

No. Persons Washbasins Nuinber of Number of Flush Toilets 
Flush Toilets Urinals and Privies 

and Privies 

1 Up to 20 2 1 0 1 

2 21 to 50 4 2 1 2 

3 Sl to so 4 3 l 3 

4 Bl to 120 4 3 2 4 

5 121 to 210 6 4 2 4 

6 211 to 300 6 4 2 5 

7 301 to 390 8 5 3 6 

T:ible 17: 

J,linimum Toilet Convenience Requirements as Listed in Ontario Regulation 390/72 
a Regulation Made Under the Tourism Act. 
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MARINAS 
REST ROOM FACILITIES AND SEWAGE FLOW-

1. Population:
a. 3 persons per .boat
b. 2 persons per trailer parking space where access ramp provided 

2. Sewage flow: 
a. 5 gallons per person per day

3. Fixtures (based on total population):

a. Water closets
b. Lavatories
c. Showers

Notes: 

Male 
1 per 150 persons 
1 per 150 persons 
1 per 300 persons 

Female 
1 per 150 persons 
l ·per 150 persons 

. 1 per 300 persons 

"'1. A minimum of two water closets and- two lavatories are normally 
required for each side· of the rest room e.xcept in unusuai conditions.

2. Urinals may be substituted for up to 1 /3 of the water closets
required on the male side of the rest room. 

3. Automatic laundry facilities· arenot allowed except where connected
to a municipal sewage system or wher� treatment facilities approved by the 
Department of Public Health. are instailed. ·. 

*Memorandum of 9/24/69 caJls 'for minimum of one toilet per sex.

Table 18: Internal Policy Directive of Massachusetts 
Department of Public Health 
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Chesapeake 
Bay 

Atlantic 
Ocean 

Figure 1: Location Diagram Showing the Marinas Visited During the Field 
Studies Portion of VMIRL Project MRS, 1973 (These Numbers 
Correspond fo the Marina Listing in Table 3\ 
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Figure 2: Median data obtained from field studies at the 
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Marina Regulations Project, 1973 
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Figure 5 Average Data Obtained from Field Studies at 

The Tides Inn Marina, VMIR.L MarL-a 
Regulc:tions Project, i97 3 
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Figure 6: Median dat:i. obtained fr-om field studies at 
Wor-mley Creek Mar-in:i., VMIRL Ma1·ir2 

Regul;::tions Project, lfl73 
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Figure 7: Median data obtained from field studies at the 

York River Yacht Haven, VMIRL Marina 

Regulations Project, 1973 
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Figure 8: Sketch of Sampling Stations Utilized at the Lynnhaven and 
Long Creek Marinas, VMIRL Project MRS, 1973 
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APfENDIXA 





MIRF=SEARCH 

LABORATORIES 

VIRGINIA MILITARY !NSTllUTE 

LtXINC'TON, Vl�!;INIA 

:;' 4451 

CONTRACT PROPOSAL FOR A STUDY OF 
WATER QUALITY REGULATION OF MARINAS 

Parties: The parties to this contract shall be the Virginia Health Department, 
Division of Engineering and the VMI Research Labora:t.ol'ies, Inc. (VMIRL). 

Purpose and Scope of Work: VMIRL shall undertake a study of regulation of 
marinas as required by House Joint Resolution 191 as outlined below: 

1. Approximately twenty selected sites, consisting of one or more marinas,
as recommended by the Bureau of Shellfish Sanitation and approved by VMIRL
will be visited by VMIRL investigators during .June, ,Tuly and August, 1973 and
will include Memorial and Labor Day weekends. The visits to each marina
will include a weekday and at least one weekend day.

a) Information regarding boat moorings, boat oc-cupancy, sanitary
facilities and factors which nrny influence population at marinas will
be g;:ithered and recorded on standard forms.

b) Watt'r samples will be taken at each marina and transpol:"ted to
either" the- Bureau of Shellfish Sanitation Laboratories Or" the VMIRL
Sanitary Engineering Laboratory and tested for bacteriological con-
tent using coliform tube tests: V MIRL will utilize sampling procedures
as recommended by the Bureau of Shellfish Sanitation .and expects the
Bureau to conduct the majority of the analytical tt•sts.

2. Existing information regarding State marina facilities, sf'lected waterway
bacteriological clata and marina laws and. regulation will be reviewed and
· summarized.

a) Tht• \'MIRL will prepare a questionnaire to bt• sent to known marina
operators in the Commonwealth. The'questionnaire will be followed up
by on site visits to selected marinas.

b) A map showing location and dispersion of marinas will be pl:"epal:"ed.

c) Pertinent ·Feder"al and State laws and regulations will be surveyed and 
discussed. Virginia State laws and regulations will be examined for
adequacy.
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d) Technical and economical aspects of on-board holding and/or treat­
ment and pump-out facilities will be examined from available information.

e) The project director will visit marina water quality regulation facil­
ities in the States of Michigan and New York and discuss adequacy of
regulation programs with regulatory personnel. In addition, the project
director will talk personally with as many marina owners as possible in
the duration of this study.

3. A final report will be completed and submitted on or prior to October 31,
1973. Progress reports will be made at pre-arranged meetings with the
marina regulation steering committee on or about the end of June and July,
1973.

a) The final report will present the collected data and information in 
summarized form utilizing tables and graphs wherever possible and will
be appropriately bound. At least 100 copies will be provided by VMIRL.

b) The final report will include study conclusions and recommendations
regarding marina water quality regulation. and alternatives.

c) The progress reports will involve verbal discussions with the steer­
ing committee concerning the direction and schedule of the study.

Contract Price: The contract is to be preformed on a cost-reimbursible basis 
with a maximum limitation of $11, 000 including both direct and indirect costs. 
Direct costs consists of salaries, supplies, travel, communications, reports 
and miscellaneous costs. Indirect costs include overhead, social security and 
unemployment. An estimated budget is attached. Payments to VMIRL shall be 
made on the submission of monthly vouchers to the Virginia Health Department, 
Division of Engineering beginning 30 June 1973. 
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Proposed Budget 

Water Quality Regulation of Marinas 

Item 

Salaries: 

1. Project Director 1 @ $10 /hr.
2. Law student 1 @ $5 /hr.
3. Laboratory Assistants@ $3/hr.

Overhead @> 40% salaries 

Estimated travel of 6,000 miles@ $0. 10/mile 
plus per diem total of $650 

Computer time@ $80/hr. 

Laboratory supplies 

Social Security (5. 8% salaries) 

Unemployment ( 1% salaries) 

Telephone, postage and report production 

Total 
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Cost 

$2000 
500 

3000 

2200 

1250 

200 

300 

319 

55 

326 

$10150 



1 HOUSE JOIN!' RESOLUTION NO. 191 
2 

SR 6097 

3 Directing the State Department of Health to �ea study and report 
4 on the necessa...-y rules and regulations governing sewerage facilities 
5 at marinas. 
6 

7 Offered January 12, 1973 
8 
9 Patron-Mr. Middleton 

10 
11 Referred to the CCJll!littee on Health, Welfare and Institutions 
12 
13 Whereas, the State Board of Health is empowered and directed by 
14 statute to adopt and pranulgate all necessary rules and regulations 
15 establishing minimum requirements as to the adequacy of sewerage, 
16 facilities at marinas; and 
17 Whereas, the minimum facilities required are 'in excess of those in 
10· other states and excessive in the opinion of experts in the field; and 
19 Whereas, legislative proposals now before the General Assembly in-
20 volving changes in the State Health Department's regulation of marinas 
21 canriot be given, in the thirty day Session, the thoughtful st11dy and 
22 dE'liberate attention which their .importance demands; now, therefore, be it 
23 Resolved by th� House of Delegates, the Senate concurring, That 
24 the State Department of Health shall conduct an extensive review of 
25 rules and regulations governing sanitary and sewerage facilities at marinas 
26 and other places where l::oats are moored and to consider any proposals 
27 for changes, and, after due and careful consideration, to prepare and 
28 present to the r,eneral Assembly not later than December one, nineteen 
29 hundred seventy-three a report of its findings and conclusions, with recan-
30 mendations for such legislative changes, if any, the Department may 
31 deem desirable and·proper. 
32 
33 
34 
35 
36 
37 
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Ml RESEARCH 

LABORATORIES 

VIRGiNIA MILITARY INSTITUTE 

LEXINGTON. VIRGINIA 

24 451 

MARINA REGULATION STUDY 
ACTIVITY DATA FORM 

Note: Give time and date (for each value for multiple visits) 

Marina Name ______________ City/County 

Name of Adjacent Waterways··�----� 

Weather Conditions 
---------

Boating Information 

·------·-----------

Total No. Boats in Slips or Moorings Total No. Boats in Area 
No. Under 24 Ft. No. 24-35 Ft. No. over 35 Ft. 
No. Rowboats � Sailing Craft ___ No. Outboards 
No. Inboards No. Pleasure Boats___ No. Work Boa� 
No. Houseboa� 

Background Activity 

No. of Cars in Area No. of People in Area 
No. of Boats Using In-Out Facilities: In l5ut" 
No. People Swimming/Fishing in Area 
No. People Camping in Area (Trailer-,-Tent, Etc.) 

Occupancy Data 

No. of People on Moored Boats _____ _ 
No. of People on Boats in Waterway 
No. of Boats Occupied at Night ____ _ 

Type of Activity (note any activities which may influence water quality 
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FIEID S'IUDIFE - A F.ARI'IAL StM-mRY OF MARINA CXNDITICNS 

Broad Creek is located on the south bank and near the m:,uth of the Rappahannock 
River. Approximately ten separately owned ma:d.nas are in operation within this creek. 
These marinas predatW1antly acccmnodate pleasure boats ranging :in size fran twenty to 
fifty feet, an:i working boats rangin:;r in size fran twenty to thirty-five feet. Boats 
.are .repaired both on dry dock as well as in the water at many of the marinas. One 
marina had t� boats al:o.lt forty feet in length under construction in the water. 
Many empty roat trailers were present an weeken:is at a couple of the marina areas in 
this creek indicating that sna.11 boat owners use launching facilities provided, to 
gain access to other wateJ:ways. Boats were can.in;, an:i going, to and fran, this 
creek on weekends. 

As fax .s.s o:::cupancy of moored boats is concerned, with the exception of one 
marina, most boat CMners beamed their boats only when getting ready to take than 
out of thei.r slips. 

Boating facilitJ.� were plentiful. Ramps, railways, and hoists existing 
throughout the creek. Water an:i electricity was available to almost all of the 
c01Tered slips. Around two hundred covered slips were available for pleasure craft. 

Three of four docks existed exclusively for twenty to thirty-five foot working 
boats. Fuel and oil could be obt:amed fran almost every marina, and rnar:ine supplies 
ca.1ld be p.irchased fran several marinas. 

A six foot deep channel had to be navigated four t:e.nths of a mile through the 
Rappahannock River to enter Broad Creek • • •  poor tidal flow conditions. The water
was almost stauona.ry at the ends of the creek. 

Batilroans were not easily accessible, not easily found, and not very clean for 
the most. part. Very few, J.f any, showers were available to boaters. 

The 1970 Health Depar'bnent Shoreline Stlldy, noted at the time, a few septic 
tank drain fields that could (pollution questionable) inadve.rtenly contr.ibJ.te to the 
pollution of this creek. 

The weathe.r was good for boating when data was collected fran this marina 

snith Point Marina is located on Tabs Creek which is off of the Little 
Wicanico River. All boats present were pleasure craft; eighty percent ranging in 
size fran twenty-four to fifty foot in length the other twenty percent were under 
twenty foot ll1 length. 

As far as occupancy of boats is concerned, on weekdays there wasn't I1UJ.ch 
activity, rowever, on sunday about thirty to fifty people occupied moored boats 
during the day. The owner knows of only one boat occupied overnight, and stated 
that of all.the boaters using his marina, this couple is the only one apparently 
not using the sanitary facilities. People were cleaning fish :in a sink which 
allOlei the polluted effluent to drain directly :into Tabs Creek. This marina was 
1:usiest on sundaymo.min;f aroond 0930 hours at which time boats were preparing 
(.re-fuelin3', boarding boats, fixing bait (chllm) and rigs, us:ing bathroans) to go 
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out on fishing trips. 

Forty-b.o covere:1 slips were present with running water and electricity avail­
able to all slips. A ramp, fuel and oil, along with a very limited amount of 
marine supplies we.re available to boaters. 

A small semi-twisting channel makes this marina accessible fran the Little 
Wicanico giving it fair tidal flow conditions. 

The sanitary facilities consisted of b.o showers, b.o toilets, an:i one urinal. 
These bath rouse facilities were kept very clean, however, it was necessary to 
ascend a rather steep hill to reach then fran boat slips. Cnce to the crest of the 
hill the restroans were easily located, however a visiting boat perhaps refuelmg, 
.olld not know where to look for these sanitary facilities. 

The marina dUl'l'q?ed its waste into a � thousand gallon septic tank with its 
drainfield bo.u hundred feet fran high tide at an elevation of eight feet. 

The weather was wa:an on all three visits, oowever, it is interesting to note 
that Wll'lds varie::! fran ten to twenty knots. 

White Po.int Marina is located on the mouth of White Po.int Creek which runs 
into the Shann::m Br:anch of the Yeocanico River. Sizes of boats present varied, 
however all slips were built to hold boats over thirty-five feet. All boats pre­
sent we.re of the pleasure craft class; .i few of which we.re ski, or speed boats, 
many of which we.re intelJlled.iate size cabin crusiers, and about three or four as 
large as fifty feet. 

App:u:ently local .people own boats kept at this marina as they we.re never 
occupied except when people were embarkmg or disembarkmg prior to or after a 
cruise. Very few people (bo.u or three) were present on land at this marina area. 

A railway, repair shop, marine supplies, and fuel, along with oil were avail­
able to boaters. There we.re forty-seven covered slips along with eleven open slips 
all of which had access to running water and electricity. 

This marina area had SWift m::,vement of water flow during tidal changes. 
sane type of fishery is located within a half a mile d� stream to this marina 
which could attrilute to high coliform counts on weekdays. 

Seven toilets, one urinal, and six showers are kept imnaculately clean for 
boaters and employees as well. However these sanitaJ:y facilities are located a 
good walking distance fran boating slips. 

Goo1 boating weather prevaile::! for each data gathering visit. 

Narrows Point MaJ::ina is located in Hills Bay which runs into the Chesapeake 
Bay. Large cablll crmsers occupie::! all of the covered slips. A few large sail­
boats are I!'OOre::! along the back of the covered slip l:uildmgs. This is definitely 
a social-type marina where boat owners reside on moored boats· for extemed periods. 

Approximately fifteen people were present aboard m:>ored boats on a normal 
weekday. Oller one hundred people were aboard moare::! boats on a typical weekend. 
Finally, over b.o hundred people were aboard m::iore::! boats on Saturday and SUnday 
of Labor Day weekendi Transient slips were available which could encourage 
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ovemighters. 

Numerous facilities were available as entertainment to people ownin; moored 
boats. A restaurant with three dining roans seatlllg as many as three l:nmdred and 
fifty people at ooe time:, a motel having forty roans with a sw:imning pool available 
to notel guests, termis co.:irts, and finally children's playground equipnent. Re­
frigerators are available to boats rentlllg covered slips. 

There were forty covered slips and forty transient slips both of .which had 
excess to running water and electricity. Fuel and oil, up to fifty foot hauling, 
a b:>ist, and ice and bait were also available. 

A swift current of water flushed the marina area with tidal change • • 
excellent flow conditions. 

Sanitary facilities were never crow:ied and always clean however they were not 
centrally located (with respect to both covered slips and transient slips). Trash 
cans were located about ewery six boat slips and snptie:i quite frequently. 

A sixty tlx:>usand gallon capacity sw:imning pool was set up so that it could be 
drained into Hills Bay. This marina had its own jet aeratioo packa;e treatment 
plant, with effluent conveyed into a drain field one hundred fifty feet fran high 
tide at a three foot elevation, according to the ViJ:ginia State Health Depar"bnent 
1970 Shoreline SU?:vey. 

The weather W:I.S conducive to socializing aboard or cruising aboard boats when 
tlus marina was visited. 

Olversons Marina is located along the east bank of iodge creek which is off of 
the South Bx:anch of the Ye.ocomico River. This marina is occupied pre:ianinantly by 
twenty-four to thirty-five foot cabin cruisers. Three or four boats present were 
as big ·as fifty feet. All boats present could be categorized as pleasure craft. 

On -weekdays very few people boarded moared boats. However on a weekend • • • 
fifty to sixty people could be observe:i aboard :ooore:i boats. 

The one hundred covere:i slips available forll'OOring boats all had access to 
running water and electricity. The only facilities other than slips was a refueling 
station and boat launching ramp. 

The tidal flow conditioos were good. 

Ten toilets, three urinals, and eight showers were present for boaters use. 
These facilities were centJ:ally located, -well marked, and very clean. 

The -weather was excellent for boatlllg all three surveillance visits. 

� creek Marina 

There is no wastewater treatment plant in the area. The owner's sumner house 
and p.iblic restroans are located on the dock. ·When the toilets are flushed the 
waste is dischaJ:ge:i directly into the W:tter below. The charmel is fairly deep and 
has good tidal action since the marina is located near the m:,uth of Kjng' s Creek 
and Chesapeake Bay. 
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Lynnhaven Waterway and Long Creek Marinas 

Excellent tidal action. Both marinas border I..ong Creek which is a fairly 
deep channel that connects Lynnhaven Inlet (directly off Chesapeake Bay) and 
Broad Bay. An area of intense boating activity. Swimning and fishing nostly 
west of marina. 

York River Yacht Haven 

There is good tidal action on the marina side where sanple stations 3, 4, 5,

and 6 are located. Many large pleasure boats use this area so the channel is 
fairly deep. The other sanple stations are SClll:!What sheltered as to tidal flow. 
York River Yacht Haven is definitely a "social" marina. 

WO:cmley Creek Marina 

WO:cmley Creek is a small creek off the southern bank of the York River. The 
channel has been dredged into the marina and dredging operations were in process 
around the marina at the time of the survey. The creek is not ver:1 deep, there­
fore contributing to little tidal flow in the marina area itself. M::>st of the 
boats m::iored here are of the sailing class and belong to people who live in the 
area and up the creek. The water is too shallow further upstream in the creek to 
allow the owners to dock their boats behind their hares. 

Sarah's Creek Marina 

Sarah's Creek Marina is located about 1/4 mile fran York River Yacht Haven 
on Sarah's Creek. The water is fairly deep in the channel and the tidal flow in 
the center is very good. However, by looking at the sanple station sketch of the 
marina, it can be seen that station areas 1, 2, 4, and 5 are not subject to good 
tidal action during an average.tide. 

White Heron M:>tel and Yacht Club 
Beach Bay Marina 

· Both marinas are located at the southermost end of Broad Bay. White Heron
is actually on Broad Bay whereas Beach Bay Marina is located on a small creek approx­
.illlately 1/4 mile east of White Heron. Because of their situation, neither marina 
receives an appreciable aroount of tidal flow. This is especially true for Beach 
Bay Marina where the water around the eastern nost docks is practically stagnant. 
This is verified by the turbidity of the water as cmpared to the other sanples 
taken. 

It was brought to my attention that hanes to the north of both these marinas 
are not on the city sewer systan and therefore have septic tanks and drain-tile 
fields. Possible leakage fran the drain-tile fields could influence colifonn 
levels. 

71 





APPENDIX C 





PROJECT .MRS 

\fivi1 RESEARCH 
LABORATORIES 

VIRGINIA MILliARY INSTITUTE 

LEX I NG TO N. V Ill GI N I A 

2..tl JS: 

11 June 1973 

MEMORANDUM TO: All Owners of Boat Mooring Facilities 

SUBJECT: Independent Research Study Concerning Boat Pollution 
Control Legislation 

1. VMI Research Laboratories (VMIRL) has been contracted to conduct
studies and prepare a report, concerning aspects of Regulation 5 of
Section 62.1 - 44.33 of the State Water Control Law, involving control
of pollution from boats.

2. VMIRL is an independent research organization and the research arm
of the Virginia Military Institute. This study has been authorized by
House Joint Resolution No. 191 and has been contracted through the State
Health Department .

3. A segment of the study involves on-site sampling and data collection
which will be carried out by VMI cadet lab assistants, who will visit
many different mooring facilities throughout the State.

4. A second part of the study will concern updating existing information
concerning boat mooring facilities.

5. Enclosed you will find data forms which we would like for you to fill
out as fully as possible. We know, of course, that each facility is
somewhat different from another, therefore, the data forms are in a gen­
eral format and it will not be possible to answer all of the questions
in most cases. Please do the best that you can and return the forms to
us in the enclosed self-addressed, stamped envelope.

6. If your mailing address does not agree with the one we have used,
please indicate the proper address at the beginning of the data forms.
Thank you for your cooperation and I hope that the results of this study
will answer many of the questions which have arisen concerning boat
pollution legislation.
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Sincerely, 

/'v /• J.. l... . /r"; . �\ ,v �J-;1 �r-

e. M. Sawyer 
Project Director 



·-Ml RESEARCH

LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

24451 

MARINA REGULATION STUDY 
BASIC DATA FORM: 

Marina Name __________ City/County ________ _

Boating Facilities 

Total No. of Slips or Moorings Boat Storage Capacity 

State Route# 

No. Permanent Slips No. Rental Slips No. Covered Slips 
No. Slips-Boats Under 24 Ft. Slips-Boat2°4 to 35 Ft. 
Slips-Boat Over 35 Ft. No. Work Boat Slips 

Services Provided (No. or Check as Applicable) 

Fuel - Gas Pumps Diesel Pumps Other 
- Engines --Hulls Othe_r __Repairs 

In-Out-Service 
Utilities for Slips 

- Ramps --Railway -- Hoist 
- Water -- Electricity 

Waste Removal '{Describe_) __ 
Supplies 
Restaurant/Motel 
Laundry 

- Food Marine 
_____ 

O
_t

_
h

_
e

_
r

------� 

- (Approx. No. Seats/Rooms)
- {Describe) ______________________

Other 

Sanitary Facilities 

No. Rest Rooms - Employees 
No. Toilets No. Urinal_s __ 

Boaters/Public
No. Showers 

Pump Out Facilities for Boats-- Other Facilities 

Wastewater Treatment and Disposal 

------------

Septic Tanks Package Treatment Plant {Describe)�-----------­
Municipal Sewers - Direct Connection Storage and Hauling-

----
� 

Other Treatment Facilities {Chlorination, Sand Filter, etc.) 

Effluent Discharge - To Receiving Water __ To Lagoon __ Subsurface __

Water Supplies 

Well Municipal System __ Other 
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MARINA DATA FORM CONTINUED:' 

Boating Information-Saturday �r Sunday (Circle Correct Day) 

Total No. Boats in Slips or Moorings Total No. Boats in Area 
No. Under 24 Ft. No. 24-35 Ft. No. over 35 Ft. 
No. Rowboats No. Sailing Craft_s __ No. Outboards --
No. Inboards�- No. Pleasure Boats-- No. Work Boat_s __ 
No. Houseboats_ No. Rental or Transient Boats __ 

Background Activity-Saturday or Sunday (Circle Correct Day) 

No. 
No. 
No .• 
No. 

of Cars in Area No. of People in Area 
of Boats Using In-Out Facilities: In Out 
People Swimming/Fishing in Area 
People Camping in Area (Trailer, Tent, Etc.) 

Occupancy Data 

Day and No. of People 
On Moored Boats 

No. of People 
Time On Boats in Waterway 

l. Saturday
Noon 
6 p.m. 
9 p.m. · 

2. Sunday
Noon 
6 p.m . 
9 p.m. 

Regulation Information 

1. 

2. 

3. 

L 
;. 
,. 

Are you familar with Regulation 5 of Section 62.1-44.33 of the State 
Water Control Law involving control of pollution from boats. Yes No 
Have you read the 1970 Procedure for Implementation of Marina Regulations 
distributed by the State Health Department. Yes No 
Have you seen State Water Control B�ard Guideline's"°for Approved Sewage 
Retention Devices and for Pumpout Facilities. Yes No 
Do you have pumpout facilities at your marina. Yes No 
Do you plan to construct pumpout facilities during 1973. Yes No 
Do you desire more information concerning Regulation 5. Yes -- No 
Do you desire technical and cost information relating to sewage retention 
and pumpout facilities. Yes No 

,dditional Comments: 
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PROJECT MRS 

Ml RESEARCH 

LABORATORIES 

VIRGINl.l. MILITARY INSTITUTE 

LEXINGTON. VIRGINIA 

7445 I 

15 June 1973 

MEMORANDUM TO:· All Owners of Boat Mooring Facilities Who Received 
VMIRL Questionnaire Dated June 11 

SUBJ.ECT: Error in Study Objective 

l. A questionnaire and covering letter has been mailed out to owners
of marinas concerning an independent research study which VMIRL is
conducting as authorized by House Joint Resolution 191.

2. The objective of the study as outlined in Paragraph 1 of the June
11 mailing was not stated correctly.

3. Enclosed you will find a corrected copy of the June 11 cover letter
and a corrected copy of the second page of the data form.

4. The'Project Director apologizes for the mix-up and sincerely hopes
that this error has not inconvenienced those receiving the incorrect
forms.

5. VMIRL wishes to thank you for your consideration in this matter
involving confusion of study areas.

6. Please complete the corrected data forms as previously requested.
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Sincerely, 

c. M. Sawyer
Project Director



VM1 RESEARCH. 
LABORATORIES 

VIRGINIA MILITARY INSTITUTF. 

I t: X I N ,3 T O N . V 1 R G i N I A 

24451 

15 June 1973 

PROJECT MRS 

MEMORANDUM TO: All Owners of Boat Mooring Facilities 

SUBJECT: Independent Research Study Concerning Regulation of 
Sanitary and Sewage Facilities at Places Where Boats 
are Moored 

1. VMI Research Laboratories (VMIRL) has been.contracted to conduct
studies and prepare a report, concerning aspects of the regulation of
sanitary and sewage facilities at places where boats are moored as
provided for by Title 32, Chapter 4, Article 1, Section 32-63.1 of
the Code of Virginia.

2. VMIRL is an independent research organization and the research arm
of the Virginia Military Institute. This study has been authorized by
House Joint Resolution No. 191 and has been contracted through the
State Health Department.

3. A segment of the study involves on-site sampling and data collec­
tion which will be carried out by VMI cadet lab assistants, who will
visit many different mooring facilities throughout the State.

4. A second part of the study will concern updating existing infor­
mation concerning boat mooring facilities.

5. Enclosed you will find data forms which we would like for you to
fill out as fully as possible. We know, of course, that each facility
is somewhat different from another, therefore, the data forms are in
a general format and it will not be possible to answer all of the
questions in most cases. Please do the best that you can and return
the forms to us in the enclosed self-addressed, stamped envelope.

6. If your mailing address does not agree with the one we have used,
please indicate the proper address at the.• beginning of the data forms.
Thank you for your cooperation and I hope that the results of this
study will answer many of the questions which have arisen concerning
boat pollution legislation.

Sincerely, 

/'. .(;,;,;; 1, 
_ , � t.{., ....... r·····

C. M. Sawyer
Project Director
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MARINA DATA FORM CONTINUED 

Boating Information-Saturday or Sunday (Circle Correct Day) 

Total No. Boats in Slips or Moorings Total No. Boats in Area 
No. Under 24 Ft. No. 24-35 Ft. No. over 35 Ft. 
No. Rowboats � Sailing Crafts��- No. Outboards ��

-

No. Inboards ��- No. Pleasure Boats ��- No. Work Boats��­
No. Houseboat-s�� No. Rental or Transient Boats 

Background Activity-Saturday or Sunday (Circle Correct Day) 

No. of Cars in Area No. of People in Area 
No. of Boats Using In-Out Facilities: In Out 
No. People Swimming/Fishing in Area 
No. People Camping in Area (Trailer, Tent, Etc.) 

Occupancy Data 

No. of People Day and 
Time 

No. of People 
On Moored Boats On Boats in Waterway 

1. Saturday
Noon 
6 p.m. 
9 p.m. 

2. Sunday
Noon 
6 p.m. 
9 p.m. 

Regulation Information 

1. Are you familar with the rules and regulations governing sanitary and
sewage facilities at places where boats are moored as adopted by the
State Health Department? Yes No

2. Have you read the 1970 Procedure for Impleiiientation of Marina Regula-
tions distributed by the State Health Department? Yes No

3. Have you seen State Water Control Board Guidelines for Approved Sewage
Retention Devices and for Pumpout Facilities? Yes No 

4. Do you have pumpout facilities at your marina? Yes No�-
5. Do you plan to construct pumpout facilities during 1973?· Yes No 
6. Do you desire more information concerning regulations on sanitary and�-

sewage facilities at boat moorings? Yes No 
7. Do you desire technical and cost information relating to sewage

retention and pumpout facilities? Yes No 

Additional Comments 
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PIDJECT MRS 

Ml RESEARCH 

LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LfXIN:3TON. VIRGINIA 

24.451 

1 August 1973 

MEM>RANDtM TO: · All Owners of Boat f.kx:>ring Facilities Who Have Received 
'VMIRL Questionnaire Dated June 18th airl Have Not Replied 

SUBJECT: Request for Retw:n of Questionnaire 

1. A questionnaire and oovering letter has been mailed out to owners
of marinas concerning an iroependent research stooy which 'VMIRL is
conducting as authorized by House Joint Resolution 191.

2. The objectives of the study were outlined in our letter of June 18.

3. If you have not replied to the previous questionnaire as of this
date, please do so as soon as possible as this infonnation is needed in
order that we may make reamnendations based on representative data.

4. We are enclosing additional copies of the questionnaire for your use,
please provide as much infonnation as possible. VMIRL thanks you for
your cooperation in this study which we hope will provide fair. and just
answers concerning re;JU].ation of on-shore sanitary facilities.

Sincerely, 

C. M. Sawyer
Project Director
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Ml.RESEARCH 

LABORATORIES 

VIRGINIA i\\iLITARY lNSilTUiE 

LEXINGTON . VIP.GiNIA 

2 J.45! 

2 July 1973 

The Virginia State Health Department has adopted a set 
of rules and regulations governing sanitary and sewerage 
facilities at marinas and other places where boats are 
moored. VMI Research Laboratories (VMIRL), an independent 
research arm of.Virginia Military Institute, has been con­
tracted to conduct a study, concerning the practicality of 
these regulations. This study was requested by the State 
Legislature. 

A part of the VMIRL study concerns a comparison of the 
rules and regulations adopted by the Virginia Health Depart� 
ment with any similar current or proposed regulations con­
cerning marinas and other places where boats are moored or 
concentrated, which are being utilized by other state health 
departments or environmental regulatory agencies. 

If at all possible, we wish to request that you provide 
us with the information reques·ted on the following data form 
or refer this request to the proper agency. The form can be 
returned in the enclosed stamped, self addressed envelope. 

Thank you for your kind consideration in this matter. 

Sincerely, 

C. /yf[. � ct.w-c.j--<r'
c. M. Sawye-1:
Project Director
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Project MRS 

Ml RESEARCH 

LABORATORIES 

ViRGINIA MILITARY INSTITUTE 

LEXINGTON. Vli<GINIA 

24451 

Marina Regulations canparison Fo:on 

1. Name of Agency and State ___________________ _

2. Name and Business Address of Responding Official:

3. Does your agency have current rules and regulations governing sanitacy
facilities at marinas and other places where boats are JroOred or oon-
centrated? Yes No

4. Is your agency in the process of adopting or proposing such rules and
regulations? Adopting_ Proposing_

5. On what state code section are these regulations based? _______ _

6. Where can VMIRL* obtain a copy of these regulations? __________

De these regulations cover public boat raitps? Yes_ NO 

8. On what fo:on of usage would you base toilet and shower requirE!lelts at
marinas and boat JroOrings?

�c (private)_, M::>tel-Hotel_,I:X:rnitory_,Other _______ _

9. On what percentage boat occupancy should sanitacy and sewage facilities
requiranents at marinas be based?

10. 

* 

5-10% 10-15%_, 15-20%_, 20-25%_, 25-30%_, OVer 30%_

Additional caments: 

All copying and mailing costs can be charged to: 
VMI Research Lal:oratories, Project MRS, Virginia Militacy Institute, 
Iexington, Virginia 24450 
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1. 

State 

California 

2. Delaware

3. Florida

4. Hawaii

5. Indiana

6. Maryland

7. Michigan

Ml RESEARCH 

LABORATORIES 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, VIRGINIA 

Response To Marina Regulations 
Questionnaire. 

Responding Official 

Mr. John M. Gaston, Water 
Sanitation Section, California 
Department of Health, Berkeley, 
California 94704 

Mr. Lee Beetschen, Manager 
Water Resources, Department of 
Natural Resources & Environ­
mental Control, Dover, 
Delaware 19901 

Mr. Donald P. Schiesswohl, 
Department of Pollution Con­
trol, 2562 Executive Center 
Circle East, Montgomery Bldg., 
Tallahassee, Florida 32301 

Mr. Shinji Soneda, Executive 
Officer, Division of Environ­
ment Health, Hawaii Department 
of Health, P.O. Box 3378, 
Honolulu, Hawaii 96801 

Mr. Oral H. Hert, Technical 
Secretary, Stream Pollution 
Control Board, 1330 W. 
Michigan Street, Indianapolis, 
Indiana 

Mr. s. w. Fowler, Division of 
General Sanitation, 610 N. 
Howard Street, Baltimore, 
Maryland 21201 

Mr. John E. Vogt, Chief, Bureau 
of Environmental Health, 
Michigan Department of Public 
Health, 3500 North Logan Street, 
Lansing, Michigan 48914 

87 

Rules & Regulations 

Proposing Rules for 
Vessel Sanitation 

None 

None 

Existing (For Small 
Boat Harbors or DOT) 

None 

None 

Existing (Cover All 
Aspecus) 



Resp_onse to Regulations Questionnaire (Cont'd.) 

8. Mississippi

9. Missouri

10. New Hampshire

11. New York

12. North Carolina

13. Ohio

14. Oregon

15. Pennsylvania

Mr. Clyde X. Copeland, Advisory 
Sanitarian, P.O. Box 1700, 
Jackson, Mississippi 39205 

Limited (Covers Ross 
Barnett Reservoir) 

Mr. Jack K. Smith, P.E., 
Executive Secretary, Missouri 
Clean Water Commission, Depart­
ment of Public Health and Wel­
fare, 1014 Madison Street, P.O. 
Box 154, Jefferson City, 
Missouri 65101 

None (Act Regarding 
Marine Toilets) 

Mr. W. A. Healy, Executive 
Director, Water Supply and 
Pollution Control Commission 
State of New Hampshire, 61 
South Spring Street, Concord, 
New Hampshire 03301 

Mr. Howard B. Gates, III, Chief 
Camp and Recreation Section, 
Bureau of Residential and Re­
creation Sanitation, Division 
of Sanitary Engineering, NYS 
Department of Health, 845 
Central Avenue, Albany, 
New York 12206 

Mr. John Andrews, Branch Head 
Sanitary Engineering Section 
Division of Health Services 
N. c. Department of Human
Resources, Raleigh, N. C.

Mr. V. Eugene Paul, Sanitarian­
in-Charge, Recreation Sanitation 
Unit, Division of Sanitation, 
Ohio Department of Health, 450 
East Town Street, Columbus, Ohio 

Mr. Kenn_eth 1-l. Spies, Deputy 
Director, Oregon Department of 
Environmental Quality,_ 1234 
SW Morrison, Portland, Oregon 
97205 

Mr. Arthur F. Lehmann 
Bureau �f Water Quality Manage­
ment, Department of Environmental 
Resources, Fulton Bldg., Box 2063 
Harrisburg, Pennsylvania 17120 
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Existing Laws (For 
Marine Toilets and 
Disposal of Sewage 
from Boats) 

Existing Laws (Water­
craft Pollution) 
Proposing Rules and 
Regulations for 
Sanitary Facilities 

None 

Existing Bill to be 
Passed 

None 

None 



Response to Regulations Questionnaire 

16. Rhode Island

17. South Carolina

18. Texas

19. Washington

20. Massachusetts

21. Maine

Mr. W. J. Shea, Assistant 
Division of Health, R.I. Depart­
ment of Health, Davis Street 
Providence, R. I. 02080 

Mr. Robert E. Malpass, P.E., 
Director, Division of General 
Engineering Services, Bureau 
of Environmental Engineering, 
s. C. State Board of Health,
Columbia, s. c. 29201 

Mr. Henry L. Dabney, P.E., 
Director, Division of Waste­
water Technology & Survelleil­
lance, Texas State Department 
of Health, 1100 West 49th 
Street, Austin, Texas 78756 

and 

Mr. T. L. Morris, P.E., 
Texas Water Quality Board, 
314 w. 11th Street, 
Austin, Texas 78711 

Mr. Jack Lilja, Department of 
Social & Health Services, 
Health Services Division, 
P.O. Box 1788, 
Olympia, Washington 98504 

Mr. Mario M. Boschetti 
Division of Enviro·nmental Health 
Department of Public Health 
Room 320, 600 Washington Street 

· Boston, Massachusetts 02111

Mr. W. C. Toppan 
Division of Health Engineering 
Department of Health and Welfare 
Augusta, Maine 04330 
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None 

Existing Policy 

Existing (For Dis­
posal of Wastes from 
Watercraft) 

Existing Bill 

Proposing Rules and 
Regulations for 
Marinas 

Existing Policy 

None 



Canada-Ontario 

Canada-Ontario 

Ml RESEARCH 

LAB.ORATOR I ES 

VIRGINIA _MILIT"'RY INSTITUTE 
LEX ING TON, V.1 RGI NI A 

Response to Marina Regulations 
Questionnaire 

Mr: R. A. Fahlman, Director, 
Federal.-Activities Branch, 
Environmental Protect1on· 
Service, Place Vincent Massey, 
Ottawa, Ontario Canada 
KIA OH3 

Mr. N. Ross Radford, Executive 
Director, Field Services Divi­
sion, Ontario, Ministry of 
Industry and Tourism, 900 Bay 
Street, Hearst Block, .Queens 
Park, Toronto, Ontario Canada 
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Existing (For Dis­
charge of Sewage 
from Pleasure Boats 
and for Marinas) 

Existing (For Tourist 
Establishments) 



Ml RESEARCH 

LABORATORIES 
. . 

VIRGINIA MILITARY INSTITUTE 

LEXINGTON, Vl�GINIA 

A SUMMARY OF RESULTS F� THE REGULATIONS QUESTICN'1AIRE 
BY Sl'ATES 

Michigan 

1. "Water Craft Pollution Cbntrol Act of 1970"

Sec. 4 

Sec. Sa 

Sec. Sc 

Sec. 11 

Sec. 9 

Sec. 8 

Limits .mar.me toilets to hold:mg tanks that can be discharged 
on slDre or an .mc.merating tank which can be emptied aslDre 
without causing pollution. 

All marinas have to have pump-out facilities approved by 
Department of Heal th. 

Marina or dock which holds less than 15 watercraft dces not 
have to have pump-out facilities. 

Violation results .m $500 f.me. 

State reserves right to establish for disposal and discharge 
of sewage fran watercraft. 

Right of State to .mspect waterside facilities or see if they 
are c:anply.mg with Health Regulations. 

2. Department of Health Regulations

a) R.

Rl. 7(1) 

(3) 

NOI'E: 

325.2587 

Breakdown of number of ·toilets, urinals lavatories and sh�s 
required_at a marina • 

.Additional toilet fixtures required if mar.ma operator has a 
restaurant or boat launching ramp. 

The miniI:mJm requirements for sanitary facilities closely 
par?llels those .m the Virginia Regulation,:hoW:ver, there 
are no minimums for marinas with less than 10 slips and 
toilet requirements aJ:e for transient slips. 
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RegUlatians Questionnaire Results 

b) R. 

Rl. 9 

'325.2589 Receiving Units for Sel.age 

Appi:oved metho:is in order of pi:efexence 

1. Discharge to ?,lblic sewer
2. stored in on-soore watertight oolding tank
3. Dischaige into marina own:rs own treatnent system but

approval of systan required
4. Discharge fran one watercraft to another-prohiliited unless

approved.

The.regulation in Michigan provide for only four ac:x:epted sewa;e treatment 
facilities. The Virginia regulations are on an "as approved" standard for treat­
ment facilities. 

WAC-248-148-020 Definitions 

2. Marina - Moorage space for 15 or more watercraft.

WP.C-248-148-050. Rest Roan Facilities 

1. Flush toilets required unless health officer allows other
(sealed vault or chenical}

WJ!C-248-148-060 Sewage Disposal 

1. 

2. 

SUbpart 75-3 

a) 

Public system dischan]e desirable but health officer may 
approve another type. 

Sewage i;x.mip-out facilities only required for marinas with over 
25 moorings. 

New iork

State Health Regulation - A detailed description of :pmp-out 
requirements and watercraft toilet requiratents. 

Ontario 

Regulation 646 - Ontario Water Resoorces Act (0. Reg. 261/70) 

Dist:i.nguislEs between a "marina" and a "coomerc:ial marina" and 
allows for less stringent standam for sanitary facilities at a 
"marina" which is primarily for fee docking of pleasure boats 
withwt toilets. The "marina" owner only has to provide for 
litter containers the "cx:mnerical marina" owner l\Ulst provide 
punp-out facilities. The Re;ulatian does not cover on-shore 
sanitary facilities. 
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Regulations Questionnaire Results {Ontario Cont'd.) 

b) Regulation 390/72 The Ontario Tourisn Act

States guidelines for toilet cxmvenienc:es, plumbing and sewcge
disposal for ta.irist and canping establishments (Sections 22
thro�h 30) • Lists minimum toilet, lavatocy and sho..ier re­
quirements based on the number of people using these establish­
ments {Tables I and II) •

Ohio 

Sec. 3733.21 to 31 

Art. 1. 5-4431 

Sec. 21.097 

Chapt. 149-A 

General Act empowering the State Board of Health to regulate 
sanitacy facilities at marinas. The Director is given wide 
discretionacy power to revoke previously licensed facilities 
if they don't meet "regulations" adopted by the Public Health 
Cbuncil. 

California 

General statute prohibiting depositing sewage in marina areas. 

Texas 

"Disposal of Boat Sewage" 

This was the basis for the Texas State !bard of Health Regula­
tion oovering disposal of wastes fran water=aft. The entire 
lOOJ.s of the regulation is on the on-l:x:lard toilet not on dock­
side sanitary facilities. 

South Carolina 

Has a policy letter fran the State Health Officer W"lich is more 
detailed than sane regulations. The letter outlines min.irnum 
requirements for holding tanks, incineration toilets and 
grinder i;umps. There is an additional requirerrent that all 
heads on watercraft J:e sealed until such time that marinas are 
able to treat the waste. 

New Hampshire 

"Marine toilets and disposal of sewage fran boats" - This 
s:inply says that no discharge fran marine toilets into the
State waters. 

-· 
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Begulations Questionnaire Results 

1. 

Sec. 4.08 a) 

b) 

2. 

. -Hawaii 

Riles and Regulations Govern:ing small· Boat Harbors 
Department of Transportation (Part IV Sanitation) 

No untreated sewage may be discha:i:ged into waters of a small 
boat harbor. 

'lbilet can't be used unless it treats adequately - Approval 
by Director of Health. 

Chapter 38 Public Health Regulations outlines sewcge treatment 
and disposal requirerrents. 

Massachusetts 

Have existing policy under Department of Public Health (Table 18). 
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