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o Niagara R_lvér Shorewells - FINAL REPORT E

R 'BAc'KG‘RoUND e S e

'As part of ‘the Remedlal Actron Plan (RAP) 1nvest1gatlons ‘on the Nragara Rrver the Ontarro Mmrstry of the'» o o
~*Environmeént and Energy (MOEE) 1ssued a contract to. 1nvestrgate the- extent of the use of shorewells along the'_- RAR
o Nlagara River and Chrppawa Creek o : . S RN :

; ',Thrs mvestrgatron was 1n1t1ated ‘n response to a data gap 1dent1fied by the Public Advrsory Commrttee (PAC)f L
" during the preparation of Stage I of the Niagara River Remedial Action Plan. ‘While writing, the Stage I Teport
* on.environmental conditions and problem defimtlon it was 1dent1ﬁed by the PAC that some users: of the Nragara' E

Rlver were mlssed

Essentaally, an unknown number of people along the Nragara RIVCI' were thought to take therr water drrectly from

_the:Niagara River: via the use of shallow . wells along the river bank or in the waters of the river (shorewells).

: AS the PrOJeC’f Progressed and more rnformatron became avallable a number of changes to the statement of work‘ R
- were made The ﬁnal revrsed statement of work is l1sted below ) . : . s

- '1-.2; OBJECTIVES

' The ob_]ectrves of thrs study were to ;

s. o. 8 @ n'

* The extent of treatment, and the uses to whlch the water were. being puit, were not known. The water quality was

expected to meet Ontano Dnnkmg Water Objectrves, however, data were not avallable to support thrs expectation. .

R On November 20, 1992 Arcturus Envrronmental lerted (Arcturus) was contracted by the Mrnrstry of the‘
. - Enyironment and Energy (MOEE), to locate and conduct a survey of shorewell use: The freld work was
conducted durmv January and February of 1993 ' T . )

'1.-1.1[?7 STATEI\'H:‘,NT OF WORK

" SCRER the number of shorewells and shoreWell users would be determmed

i a questlonnalre survey would bé condugcted ori all shorewell users on the N1agara Rlver Parkway

« " _seventy five bacteriological samples “would be. taken from 'as consumed" sources’ <.
RN "’.twenty general chemistry samples would be- obtalned from . treated water . S RS
el ~.twenty general chemistry samples would: be obta1ned from taps havrng untreated water taps located on AR

- the pressure srde of the pumpmg system

- jdetermrne the locat1on of each active shorewell along the N1agara R1ver anid. Chlppawa Creek '
- obtain information from the people Who use-the shorewells r
" _determine the uses of the water obtained from the shorewells . '
provide an rndrcatlon as to the extent of any water quahty concems assocrated ‘with: the shorewells

,'obta1n quantrtatrve results of the water qualrty obtamed from the shorewells

. ’ARCTURUS ENVIRONMENTAL LIMITED - .~~~ .. . . Ministry of the Environment and Energy .1 . -

obtain water samples from. shorewell . sources ‘and. submlt samples for laboratory analy51s in- order to
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“13 L SITE LOCATION

' The Nlagara Rrver is fed from Lake Erie’ and ﬂows generally north towards Lake Ontarlo The study area is

divided into- three sectrons whrch are

B A'Sectvion. A: = ‘the length of the Nlagara Rlyer between the’ Peace Brrdge in Fort Erie and Mam Street dn

Chippawa

. Section: B:._' " both sides of Chrppawa Creek from the lrghthouse in- ng S Bndge Park Chrppawa to the [

Queenston-Chrppawa Hydro- Electric Power Canal (HEPC) -

o Seet'ion"C: " the portion-of the Niagara River between the new Queenston water pollutron controI plant and o

o _' Navy Hall at Fort: George n Nlagara—On-’I'he-Lake

- Frgure 1 isa map. of the Niagara Rlver watershed shownng the boundanes of the study area Flgures 2 3 and -

‘_4 show greater detalls of Sectlons A, B and C respectlvely

2. Ministry of the Environment and Efergy - - - © " .. . ARCTURUS ENVIRONMENTAL LIMITED: = .
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20 LITERATURE SEARCH

:" Nragara Rrver Shorewells FINAL REPORT-

: Informatron regardmg the Nlagara Rrver shorewells was' obtamed from the followmg sources R

. the Nragara Parks Commrssron o
. the Mrmstry of the Env1ronment and Energy
~air photos - .
~ "1:10,000 scale topographrc maps ' Co ’ -
mumcrpal water supply maps for Nlagara-On-'I'he-Lake Nragara Falls and Fort Ene : _
- 'Ministry. of Northern Mmes and Development Ontano Geologrcal Survey Quatemary Geology and_
".v_BedrockGeologymaps e o L e
- knowledgeable residents ’ o ' : FEERN a

;_ . Iy - Culligan Nragara Water Condmonmg Lumted of Nragara Falls (Cullrcan), the company that. supplres and S

mamtams many of the treatment systems for the shorewells located along the Nragara Rlver

'The Nlagara Parks Commrssron made avarlable to Arcturus a lrst of all of the re51dents along the Nlagara River :

Parkway, -and highlighted areas where there. were shorewell users. - The lrst provrded an excellent base to. Start c

' '1mplement1ng the survey and was extremely useful to thxs 1nvest1gatron o
"Arcturus ‘was able to mtervrew Mr: L. Wales of the former Wales Plumbrng Lnnrted of Stevensvrlle Ontarro : l..' '

© Mr.-Wales is the son of the ongmal designer of the shorewells who, first started installing the shorewells inthe
_late 1930’s. Mr. Wales assisted his father with ‘many of the shorewell installations along. the Nragara River.

. Arcturus also mtervrewed personnel from J. W. Furness - Plumbing," Heatrng & Air Conditioning ‘Limited of
" Stevensville. *' This plumbmg company - bought out Wales Plumbmg and has contmued the mstallatron of

Shorewells along the Nlagara Rrver .
.'Any mentron of products or servrces does not. unply endorsement by MOEE
N ’The results of these mvestlgatrons are found in. Sectlon 5 0 of this report s

'2 1 o | PHYSICAL SITE CHARACTERISTICS

- Sectron A is approxunately 24 km in length ﬁom the Fort Erie Peace Brrdoe to Marn Street in Chrppawa Sectlon -_-' N o

B is approximately 6.5 km in length from King’s Bridge Park-in- Chippawa, to the mouth of the Queenston-

Chippawa HEPC:" Section C is approxrmately 10 km in length from the new Queenston Water Pollutron Controli ‘
Plant to Navy Hall at Fort George, Nlagara-On-The-Lake , , L= L

: :VThe southeastem sectlon of the Nragara Penmsula is paIt of the Nragara Rlver dramage basm Several small'- . -
.+ creeks discharge into. the Nnagara Rrver and make minor, contrlbutlons to the total volume of water ﬂowmg 1n..' S
»"_the Nragara Rlvcr . : :

o ﬁV'Chrppawa Creek flows from the Nragara RIVCI' westward and supphes water to the Queenston—ChIppawa HEPC

The natural flow direction of the Welland River was reverséd when Niagara River water was diverted to supply

.~ the HEPC, when n was built. The canal requrred a greater volume of water than the Welland Rrver alone could o L
‘ .ﬂ,supply » - L

©ARCTURUS ENVIRONMENTAL LIMITED © "~ . ' . Ministry of the Environment and Energy . 3’



FINAL REPORT Nlagara Rrver Shorewells ‘ 7
a2 FACILITY CHARACTERISTICS

o Resrdents along the Ntagara RlVeI' and ChIppawa Creek obtam theIr water supply ﬁ'om ’: -

e shorewells
.. " waterlines - .
* . . municipal water sources

e cisterns.

'Shorewells are typIcally constructed of two concrete- tIles stacked ona crushed stone bed and placed at the shore '
" of the Niagara River.: A waterline with an attached foot valve passes through -a hole in'the side of the concrete. - -
tiles to withdraw water. A pump (or pumps) usually located in the garage or. basement of the resrdence ‘draws. -
. .'water from the shorewell and pumps-it through a treatment system. The treated water- is then pumped through
~  the drstrrbutIon system of the residence. A more detalled descnptIon of the shorewell constructIon is- found In' g

_ Sectton 4.1

A waterlme typIcally a metal an acrylomtnle butadIene styrene (ABS), ora polyvmyl chlonde (PVC) pipe . ‘.
~ extends . into the nver termmatmo wrth a foot-valve A pump ¢ draws the water directly from the river to the.,

resrdence |

‘Mumcrpal water $ources supply selected areas along the NIagara River Parkway ’l'he main servrced areas are
) Fort Erie, NIagara Falls Nraaara-On-The-Lake Queenston and a small sectIon about Black Creek (Stevensvrlle)

. Crsterns thch are underground holdIng tanks that requIre penodIc reﬁllmg by a commercral suppher are . also
R utIlIzed A pump draws the water from ‘the ctstern and through the. dIstrIbutIon system in ‘the resrdence

23 CONTAMINANT CHARACTEKISTICS

o "l'he potentIal contammants of concern are

. total colIform bactena L

. ~-fecal coliform’ bactena ‘ ‘
o metals o '
o ‘pesthldeS (both organo-chlonne and organo-phosphate)
. ‘herbicides - . .- .
. chlorophenols
e carbaryl ° :
: ' - base/neutral extractable orgamcs

" See Appendrx Ifora complete llst of all analytes

4 ... Ministry of the Envifonment and Energy ..~ . ' ARCTURUS ENVIRONMENTAL LIMITED
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.Ni,agara-tRiyer Shorewel]s - FINAL REPORT -

The potentlal sources of these contammants Wthh are dlssolved or suspended in the surface/groundwater may- ‘
be: : : :

e I surface water from Lake Erie

.- surface’ run-off water or. groundwater leachate ﬁ'om agrlcultural land
e contaminated. groundwater

s . surface water flowing into the Niagara Rlver frorn tnbutanes

e runoff or leachate from sepnc systems
" e - human’ actmty

.® “animal and water fowl actlvmes

* ARCTURUS ENVIRONMENTAL LIMITED - . Minisiry of the Environment and Energy .5



~ FINAL REPORT - Nragam River Shorewells

30 FIELD METHODOLOGY
31  QUESTIONNAIRE
311 . = GENERAL QUESTIONNAIRE

A preliminary phone lrst and address information of residences along the Niagara River was obtained from the
Niagara Parks Commission (NPC). This list also included residences, located on small crescents . ad_]acent to the
Niagara River Parkway, whlch were supplied by Niagara River water.

Initially, the study mvolved obtammg mform_atlon about the‘shorewells, ‘including:

e - the number of people who use them. .
. description of shorewells (i.e., location, design, age, etc)
. the quality of untreated and treated water - .
e whether or not treatment systems are utilized, and what type of treatment systems are- involved
. how the shorewell water is used (i.e,, drinking, cooking or other domestic uses, such as laundry and
~bathmg) :

* This information was obtained by contacting a knowledgeable occupant of each residence along the Niagara River
and conducting an inforinal interview, based on an MOEE-approved questlonnaxre developed by Arcturus (see ‘
Appendlx II). o ‘

Arcturus conducted the interview over the telephone for the majority of the residents. - Where telephone contact -
- was unsuccessful, each house was visited and the interviews were conducted in person where possible..

- The questionnaire was d1v1ded into two secnons Part A and Part B. Part B i is discussed in section 3.1.2.

Part A of the quesnonnalre (Appendix II), -is d1v1ded into elght sections, each relating to a different topic. 'Ihe .
information contained in each section is as follows :

Section 1 _conﬁrmed:

. names of occupants and/or owners of the residence

. address of the residence .
.. number of permanent and/or seasonal occupants at the’ resndence

Section 2 determmed the source of water supply for the resigence.- If the source was a shorewell details were .
-obtained on where the shorewell ‘was located :

Section 3 determined:

.. the intended use of the water supply (domestic, potable, irrigation or livestock watering)

*  whether there was a secondary -water supply utilized and for what purpose

. whether the shorewell was shared, and if so, by how many residences

e whether the residence had an MOEE permit to take water

. whether the residence had any other water-use perrmts (eg. NPC shorewell llcence)

6 .. Ministry of the Environment and Energy . ) ~ ARCTURUS ENVIRONMENTAL LIMITED



_ Niagara River Shorewells - FINAL REPORT
_ Section ”4 determined:

. ,' when the shorewell was constructed

. the name of the contractor who constructed the shorewell
- the method of construction (dug, bored and/or drilled)

.« if there have been any occurrences of erosion, ﬂoodmc and/or siltation at the shorewell
.. the age of pump * - = S
. - the history of maintenance of shoreWell and pump

‘Section 5 determmed whether the water. was treated and the type of treatment systems utilized whlch may
. include .

«filtration

. _ activated carbon

e " chlorination - -

. - distillation
_ e reverse oSmosis

. -water softener

. ultra-violet light treatment

- other (chemical precipitati_om settlind).

Section -6 contained 2 Teview of the shorewel] user’s 1mpresswn of the untreated and/or treated water quality,
,mcludmg :

e o a general descnptlon of water quahty

. the taste; odour, colour, temperature turbidity, hardness and. mmeral content’ of the water
. whether or not the water, from the shorewell, stamed porcelam fixtures

Section 7 outhned the samplmo program ‘established the sultabllrty of obtamma a sample at that resrdence and
- determmed the presence of taps that supply untreated water ,

. Section 8 provrded contacts at the MOEE and at Arcturus 1f the shorewell user requrred further 1nformat1on about_ -
. the study S \
342 N SAMPLING QUESTlONNAIRE -

A short interview was conducted with the resident when cach water samp]e was obtained. The interview was
_based on Part B of the questlonnarre ‘which was used to verify the mailing address of the residence and to verify -
the treatment system information. This information determined which of the parameter groups: would be .
* submitted for analys1s A copy of Part B of this questronnarre is located in Appendix . II.- .

3. 2 : WATER SAMPLING
Approxrmately 75 shorewell systems were sampled for bacteriological analyses Approxrmately 15% of these

~ shorewells were sampled and also submltted for MOEE-specxfied general chemrstry, metal, and toxrc orgamc
.parameters

ARCTURUS ENVIRONMENTAL - LIMITED ' ] - _ T . " Ministry of the Environment and Energy .. 7



* FINAL REPQRT - Niagara River Shorewells
321 "~ SAMPLE ANALYSES

The bacterlologrcal samples were analyzed for total coliform and fecal collform counts per 100 mL at the Ministry '
of Health Laboratory in Hamilton, Ontario. All other analyses were conducted by MOEE laboratories in Rexdale,.
Ontario. - - ‘ : . . '

3211 '. o Samplmg Procedures

Sample bottles for the bacterologlcal analyses were prov1ded by the Niagara Reglonal Health Servrces Department
for this study. Samples were obtained by Arcturus techniciahs from "as consumed" water taps with the exception
-of a few grab samples ﬁ'om the rivers or from the shorewell directly. ,

The taps were flushed for a minimum of three minutes before a sample was taken. '

Extreme care was taken to ensure that the potential for extrarteous contamination was minimized. The sample ‘
was then sealed and labelled immediately. The sample was placed in a temperature controlled field storage
container (i.e. cooler) whlch mamtamed a constant 4°C storage temperature . . :

3.21.2 ‘Quality Assurance/Quahty Control

" To ensure field quaIity assurance/quality control (QA/QC), one field duplicate was taken for every ten samples
obtained. The purpose of the field duplicates was to verify the accuracy of laboratory procedures.

V A trip blank, prepared from distilled water provided by Arcturus Laboratory Services L1m1ted, was bottled in the
laboratory, and subjected to the same field conditions as that encountered by the other samples The purpose of
this trip blank sample was to verify- that contammatrou was ‘not mtroduced during transportatron or handlmg of
.the sample. - :

All of these samples were. labelled using: blind numbers to ensure Source confidentiality and unbiased analyses.
3.2.1.3 .. Sample Transportation

All bacteriological samples were transported via automobrle to the Niagara Regional Health Servrces Department
Ofﬁce on Kitchener Street, in Niagara Falls, Ontario, before 10:00 am on the morning after the samples were
obtained. A courier transported the samples to the Ministry of Health analytical laboratory in Hamilton, Ontario,
to.ensure submission of the bacteriological samples to the Hamiltoh laboratory within 24 hours of sampling.

3.2._2 ' GENERAL CHEMISTRY AND ORGANIC PARAMETERS

The general chemrstry parameters and orgamc parameters were separated into eraht parameter groups (MOEE
test .group codes in brackets) namely: :

o organochlonne pesticides (OWOC)
carbaryl: (PECAR)
_organo-phosphate pesticides (PEOP)
_ chlorophenols (OWCP)
- triazine herbicides (OWTRI) -
MISA base/neutral extractable organics (MISA-19)

metals (HMPPI)

"8 ... Ministry of the Environment and Energy o o ARCTURUS ENVIRONMENTAL LIMITED



 Niagara River Shorewells - FINAL REPORT

. total Kjeldahl nrtrogen' ammonia nitrogen, nitrate nitrooen nitrite nitrogen, iron, manganese, hardness,
_ calcium, magnesium, ‘sodium, potassrum -alkalinity, chlonde sulphate pH, conductlvrty, and ionic
balance calculatlon (WCGWIB) :

A complete list of these parameters can be found in Append_ix L.
- 322 1 Samplmg Procedures

All of the general chemistry and organic parameter samples. were obtamed from both untreated water and treated
* water taps from the same selected residences. 'Sample bottles, provided by the Ministry of the Environment and.
. Energy, were utilized for this study. Untreated water samples were obtained by Arcturus technicians from taps
. prior to treatment within the confines of the residence. Several untreated water samples were obtamed directly
after the pump, while some were collected from taps locatéd after the pressure tank but prior to any treatiment.
The remaining samples were obtained from outdoor taps that were connected: to distribution lines that did not pass
through the treatment systems, Untreated- water samples were obtained from the most readrly accessible source

‘ The treated waler was obtamed by Arcturus technicians from the same tap as the bactenologrcal sample ‘usually .
the kitchen or bathroom faucets The. taps. were flushed for a mmunurn of three minutes before a sample was
taken. - . v ‘

The sample was sealed, labelled and placed in a sh1ppmg box. Care was taken to ensure the requrred sample o
temperature (as defined by protocol) was maintained during shipment. .

32.2.2 Quality Assurance/Quality Control

The field quality assurance/qualrty control procedures undertaken for the general chemlstry parameters are
" described - in Section 3. 2.12.

3223 . Sample Transport'ation

- All samples were sh1pped by courier the day after the sarnplmg was conducted “The samples reached the Mmlstry
~ of the Environment and Energy Laboratory Serv1ces Branch in- Rexdale Ontano within 48 hours of sampling.

ARCTURUS ENVIRONMENTAL LIMITED o . Ministry of the Environment and Energy .. 9



’ FINAL REPORT - Niagara Rrver Shorewells -
40 FINDINGS
41 'DESIGN AND CONSTRUCTION OF SHOREWELLS'

Shorewells along the Nlagara River were first installed in the early 1930s by Wales Plumbing Limited of "~
Stevensville, Ontario. The following description consolidates the information obtained through interviews thh
the designer’s son, installation personnel residents, and observatlons made by Arcturus technicians. -

The design of the shorewells varies marginally from Section to Segtion and also shorewell to shorewell.v
Typically, a shorewell was constructed out of two 1.2 m (4 feet) diameter concrete tiles, placed vertically ona.
bed of crushed- stone. During the construction of a shorewell, a 2 to 2.5 m hole was excavated into the river bank
with a backhoe or excavator. Most shorewell designs included a trench dug out into the river as-far as the
backhoe or excavator could reach. - Approximately 20 tonnes of 19 mm or 13 mm (3/4 inch or 1/2 inch) crushed
stone (one tandem truck load) was placed into the bottom of the hole and the trench. The concrete tiles, which-
were usually circular or oval shaped, were then stacked in the ‘hole and fitted with a recessed concrete or steel
lid, designed so that it would not be. affected by ice in the river. A 38 mm, to 50 mm (1% inch to 2 inch) water
intake pipe with a foot valve was installed a minimum of 1 m (3 feet) below. the surface of the water. A
“schematic diagram depicting the design and location of a typlcal shorewell is shown in Flgure S.

The waterline was buried W1th1n a .trench, from the shorewell to the house, at a depth of approximately 1.m. The.
waterline entered the building and was connected to a pump, which was. usually located in the basement or the
garage. . The water was pumped through the treatment system, where it was then dlstnbuted throughout the
plumbmg system in the. resldence . .

" Several houses have separate distribution .systems for the' untreated water. The separated systems allowed
untreated water to be delivered to spec1a1 taps, usually intended for irrigation of lawns. :

One shorewell (1-28) was constructed $0 that a waterline from the river pumped water into a stx'ucture, which was
similar in design to the other shorewells but was located on the front lawn. The water flowed through a gravel
bed at the bottom of the well and was then pumped into the house through the treatment and. distribution system.

411 " DESIGN OF WATERLINE

Waterlines were utilized by residents along-the Niagara River Parkway until the shorewells were first constructed
in'the early 1930’s. Some waterlines are still ised. The waterline is usnally a 38 mm to 50 mm (11" to 2") ABS, -
PVC plastic or metal pipe that extends out into the river. Most of the waterlines extend past the shelf in the
Niagara River, following the contour of the river bed and then turis upwards towards the surface of the river
where a foot-valve is attached to the end of the waterlme This conﬁguratxon elevates the water mtake from the
bottom of the river. . :

Several large diameter waterlines; approximately 150 mm to 200 mm (6 inch to 8 inch), were located in the lower

Niagara River (Section C). Each waterline consisted of a section which had a screen at the end.” When in use,

the screened section would extend out into the river. These waterlines, which Were used solely for irrigation
"purposes, were winterized and partially dlsassembled at the time of mvesucatlon

10 ... Ministry of the Environment and Energy - s o ARCTURUS ENVIRONMENTAL LIMITED . -
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L - Niagara River Shorewells - FINAL REPORT )
'42 . TREATMENT SYSTEMS |

The untreated water quality, which varies considerably along the Niagara River and Chippawa_ Creek, -dictates the
" amount of water treatment required. Most of the treatment systems along the upper Niagara River (Section A)
were installed by either Culligan or Kinetico Cagada Limited' of Fort Erie, Ontario. ‘

Most residents ‘w'er'e pleased with the treated water quality from their treatment systems.

A typical treatment system, based on observations and data obtained from Culligan, consists of a chlorinator, a
pressure tank and a water conditioning unit. The conditioning unit may consist of a water softenet and/or a sand .°
filtér, which is usually backwashed automatically. The order of these systems may vary, with the chlorinator

located after the pressure tank. A schematic of a treatment system is shown on Figure 6. A typical treatment -
system was often augmented by retention tanks, a separate water softener, or activated carbon filters. K

- Auxiliary systems,. such. as a distillery and reverse osmosis system, may be hooked up to a separate tap at the-
kitchen sink which is used only for drinking water purposes. Activated carbon filters may be used as part of the
* distillery or reverse osmosis systems, or may be used as a separate filtration systemi. Some treatment systenjs' '
. substituted an ultra-violet light disinfection system for chlorination. - - = -

A few treatment Sysfemé consist of sand ﬁlt_ration only, or activated carbon filtration only. A summéry of the -
 treatment systems is found in Appendix II_I.' o ' o . : R

422 " MAINTENANCE OF SHOREWELL, PUMPS AND TREATMENT SYSTEMS

" Most sharewells require very little maintenance. The. most common problem ‘is siltation, which requires that the .

shorewell be pumped out occasionally. The frequency of pumping out varies from shorewell to shorewell. . Most
shorewells may require sediment removal once in 20 years, while some shorewells may need to be pumped out
every 5 years. ' ' ' ' o ’ .

Other less frequent shorewell maintenance problems include. but are not limitéd to: -

e - replacing the entire shorewell R
e - replacing the gravel in the trench ‘with new gravel
»  replacing waterlines _ o

e sealing the top of the shorewell with concrete.

The maintenance frequency of the pump varies, from some pumps not being maintained at all to the resident’s -

~ knowledge, to some pumps having been completely rebuilt or replaced. Most pumps require very little '

"..maintenance, with minor periodic checks to keep everything operating smooth'ly.: A list of the age of pumps. is
found in Appendix IV. R - o , o : _

The maintenance frequency of the treatment systems also varies, depending or the untreated water quality. The

‘most common maintenance ‘performed: on the treatment systems is replacing old filters. The water conditioning

units are usually self—maintaming. Water.conditioning salts (and less frequently activated carbon or filter sand)

_ are replaced by the resident or by the water conditioning servicing company when required. Residence 1-303

- utilizes an activated carbon filtration system, located under their kitchen sink, - which requires weekly cleaning of
the filter. . A - o B '

ARCTURUS ENVIRONMENTAL LIMITED '~ o " Ministry of the Environment and Energy ... 11



R FINAL REPORT - Niagara River Shorewells - |
43  NUMBER OF SHOREWELLS
431 UPPER NlACARA RIVER (SECTION A).

The Town of Fort Erie watermain extends as far north as the end of Servxce Road #3 (see Fxﬂure 7). The Nlaaara.
Falls municipal water supply extends as far south as Sarah Street in Chippawa. All areas between these two
points, with the exception of the area 1mmed1ately ad_)acent to Black Creek, are not on a municipal water supply

(see Figure 7). -

There are a total of 216 resrdences, located along Sectlon A of the Niagara River Parkway, that are not ona
mumc1pal water supply. Infoxmanon was obtamed from 181 of these resrdences '

Arcturus was unable to contact the residents of a total of 22 residences within Section A." Most of these residents "
were away on vacation, while some were not home at the various times of the mvestlgatron There were several -
occasions where re51dents were present, but did not answer the door. :

Residents of the remaining l3 resrdences drd not wish to partlcxpate in the survey. Some of the reasons grven .
: by the residents were:

s - they did not want anything to do with the govemment

o they thought the survéey was a big waste of taxpayer 3 money
s - the survey was an invasion of privacy

. the survey questions were "stupid”

. they did not know lf they should drsclose the information.
4.3.1. 1 Source of Water

Most of the resrdences located along Section A of the Nragara River Parkway are serviced by shorewells. A total
. of 134 shorewells were identified through the questronnarre An additional 13 shorewells were identified during
a walking reconnaissance survey, further information could not be obtained on these shorewells.” Thirty four
shorewells were identified but not in use. Therefore a total of 181 shorewells have been 1dent1ﬁed

A total of 12 residences obtaln thexr water. supply from 38 mm to 50 mm ( 1% inch to 2-inch) waterlines in the
river, as determmed through the questlonnarres ;

~ Atotal of 11 residences have crstems as their water supply where a contractor from Stevensville (Bertie’s Water
Supply or Stevensville Water Service Ltd.) trucks in water, from a municipal water supply, and fills the cistem
on a regular basis. Of the 1 residences using cisterns, 4 resrdences have a shorewell used pnmanly for ungatron
or as a back-up source of water. »

One resrdence utrllzes a deep drrlled well as the water source.

A list of all re51dence 1dent1ﬁers and the1r water supply source is found in Appendrx Iv.

" There are 37 residences that share ten ,shorewells A list of these shared wells is found in Appendix V.

- In total, 173 verified households obtain water from the Niagara River-through shorewe’lls and water lines.

12 ... Ministry of the Environment and Energy - . ' ARCTURUS ENVIRONMENTAL LIMITED
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Niagara River Shorewells - FINAL REPORT
43.1.2 o .Treatment Systems

Information about treatment systems was obtained from 176 residences out of the 181 residences contacted. The
'Temaining five. household octupants terminated the survey before information about the treatmient system could .
be obtained. A total of 131 residences, of the 176 residences, possess treatment systems for their water supply.
A total of 39 residences, which-includes 7 residences utlllzmo cisterns, do not have any form of treatment at all.
Six résidents did not disclose whether they had a treatment, system or not. Most residences had more than one
treatment system component. Many combinations of treatment system components were observed. The number
of resrdences with each type of treatment system component are summanzed as follows - »

e 101 residences utrhze ﬁltratlon
. 77 residences' utilize chlorination dispensed by a chemical m1xer

e 64 residences utilize activated carbon systems - . '
s 61residences utilize a separate treatimient system for dnnkmg water sources, of wh1ch 39 utlllze Teverse

osmosis systems, and 22 utilize a distillery ‘

. 30 residences’ utilize water softening systems o

e 12 residences utilize Ultra-Violet light disinfection systems '
. 6 residences ut111ze Alum chemlcal mlxmg systems.

_'None of the residents contacted for the questlonnarre mentloned that they ut111zed heat pumps Heat pumps ‘were
not observed durmg the sarnplmg program : : . :

'Most resrdents were pleased w1th the treated water quahty from their treatment systems
A list of re51dence 1dent1ﬁers and whether or not a treatment system is utlllzed is found in Appendrx Iv.
: .4.3.1.3 s Water Usages o

g Of the 173 households that use river water a total of 100 resrdences utrllzmg shorewells or waterllnes use the
Niagara. River water as their potable water supply. Two of these residences do not utilize treatment systems. The
other 73 residences use commercially bottled water, or bottled municipal water for their potable water supply.
Residences using the water obtaxned from the Nraga.ra River w1thout treatment as a potable water: source are listed
in Append1x IVv. . :

One shorewell (1- 258) is used by a food processing’ plant, and four shorewells are used by 'institutions. One .
institution (1-37). utilizes two shorewells, which supply approximately 225 full time residents and support staff. -
The other mstltutlon (1 -38) utilizes two shorewells which supply approxunately 12 res1dents and support staff.

'-There are 4 motels/cablns located along the Niagara Rlver Pa.rkway wh1ch have seasonal occupants and utilize
shorewells for their potable water source. One marina -utilizes a waterllne for 1ts potable water supply. One
campground utlllzes a shorewell for its potable water supply » S

A total of 34 unused shorewells were observed, during the walking reconnaissance survey, between Service Road
" 1 and the end of Service Road 3. This area is now on the municipal water system. These shorewells were
installed before the Town of Fort Erie extended the watermain to the end of Service Road 3, the current Northern
limit of the mumclpal water system (see Flgure 7). Unused systems of this sort should be either properly
abandoned (by law) or maintained to enstre suitability when needed. Most re51dences remam connected to these - -
shorewells to provide an emergency water supply or to be used. for 1mgat10n -

ARCTURUS ENVIRONMENTAL LIMITED ..+ Ministry of the Environment and Energy" ... 13



FINAL REPORT - Niagara River Shorewells
TABLE 1 - Summary of Findings for Section A ' '

number of residences - 216

. number of respondents ’ 181
no. of shorewells (questionnaire) 134
no. of additional shorewells (observed) 13
no. of waterlines . 12
no. of treatment systems . et 131
no. of cisterns I 1" -
no. of deep wells 1
" no. of -shered wells , 10 (37 residences) -

43, 2 | . CHIPPAWA CREEK (SECTION B) -

“There were two shorewells observed in Chippawa Creek. Ong shorewell (2-9) is used to fill a cistern, which
stores the water until required as a domestic supply. The water passes through a treatment system which utilizes
a filtration  system, a water softener system and an Ultra-Violet (UV) light disinfection system. The other
shorewell (2-10) is used only as an ‘irrigation source for a golf course. The clubhouse for this- golf course is -
supphed by the Nlagara Falls mumcnpal waterline. v

There were several mdustnal mtakes (Norton Advanced Cerarmcs of Canada Incorporated Washington Mills
Electro Minerals Corporation of Canada) and Reglonal Nlagara water supply lbcated along the Chlppawa Creek .

The locations of the shorewellsv and the 1ndustnal and’ Regnonal,_N1agara water intakes for the Regional water
* treatment plants are shown in Figure 8. |

433 " LOWER NIAGARA.RIVER (SECTION C)
. The locations of the shorewell waterlines, and pipelines are shown on Flgure 9.

.One shorewe]l used for irrigation of lawns and ﬂower beds, was observed in the lower Niagara River (Sectlon
C). The shorewell was winterized at the time of 1nvest|gatlon Therefore water samples could not be obtamed

There were four 38 mm to 50 mm (1% inch to 2 mch) waterlines observed along the bank of the 1ower Niagara
River. These waterlines were drsmantled at the time of mvestlgatlon (winterized). - :

~ There were six 1arge diameter, approxunately 150 mm to 200 mm (6 inch to 8 inch), waterlines . on the bank of
the river. All of these waterlines- were dismantled at the time of the investigation.- The owners of the waterlines

~ were contacted by -telephone. It was verified that these waterlines are all .used for 1mgat10n of agncultural land,
orchards and nurseries during dry periods. :

Two of these waterlines are registered with the MOEE (Permit to Take Water number 76-2061-M -and 72-359-M).

No ‘water samples were obtained from Section C.

14 .. Ministry of the Environment and Energy o : ARCTURUS ENVIRONMENTAL LIMITED
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, . Niagara River Shorewells - FINAL REPORT |
44  ANALYTICAL RESULTS
441 . v BACTERIOLOGICAL RESULTS
. A total of 95 bacteriological samples. obtained from 75 residences and institutions along the 'Niagara' River and
- Chippawa Creek, were submitted for analysis: Of these, a total of 28 bactenologrcal samples were obtained from
untreated water sources. Thirteen of the untreated water samples were re-sampled- from treated water sources.
Seven duplicate samples and one trip blank sample were submitted with blind numbers, Appendix VI shows the

analytical results for all of the bacteriological samples The Iocatrons of the samples are shown on Frgure 7 for -
Sectlon A and Figure 8 for Section B. - : :

The bacteriological results are found in Appendlx VL.
: __4.4.2, ’ ' GENERAL CI{EMISTRY PARAMETER RESULTS

The water of twenty treatiment systems were sampled both before and after treatment. The location of each
system sampled is shown on Fxgure 10-for Section A, and Flgure 8 for Sectlon B. : '

For QA/QC duplicate samples were submltted for both the treated and the untreated water. One trip. blank was
. also submltted for analysis. : . .

The - analytlcal results for general chermstry parameters and metals are found i in Appendlx VIL.

The analyncal results for orgamc and pestlclde parameters are found in Appendlx VIIL
Water samples obtamed from sources in Sectlon A (upper Nragara River) are 1dent1ﬁed as-1 XXXX Waterl
samples obtained from sources in Section B (Chippawa Creek) are 1dent1ﬂed -as 2-XXXX. All sarnples obtained -

from untreated sources -are identified by the capltal letter "A" Al samples obtamed from treated sources are
1dent1fied by the capital letter "B". ' :

4.5 - GENERAL CONCERNS OF RESIDENTS

~ Some :of the stated concems of the, resrdents were:

some. residents wish to have their water system replaced with mumcxpal water services -

. some residents do not wish to have municipal water

. _the treated water is not fit to drink : ' ’

. " the water becomes turbid after storms, when the wmd blows from the east, or aﬁer penods of meltwater
_ run-off '
. " two residents cxpressed a concern that'zebra mussels could get mto their mtake prpes

« - siltation of the shorewells ' : v L

AncrURUs' ENVIRONMENTAL LIMITED . . . S Miniistry of thé Environment and Energy ... 15



FINAL REPORT - Niagara Rwer Shorewells -

Cos0 DISCUSSION OF FINDINGS

5.1" R BACTERIOLOGICAL ANALYTICAL RESULTS

The Ontario 'Drinkina Water Objectives (ODWO) for total and fecal coliform in drinking water are 10
_ organisms/100 mL and O organisms/100 mL, respectively. The Nlagara Regional Health Services Department
guidelines for total coliform and fecal coliform in drinking water are 2 organisms/100 mL and 0 organisms/100
~mL, respectively. The more stringent local guidelines are.used in this investigation due to the fact that the
residences located along the Niagara River are under the Jurisdlction of the Niagara Reglonal Health Serv1ces

Department.

‘Fecal coliform counts are used as indicators for the presence of fecal material and other co-existing pathogens.
Fecal coliform, which is present in seWage or animal wastes, is known to cause diarrhoed, and other -
. gastrointestinal afflictions, even at very low concentrations, whether ingested or due to physical contact as in
bathing. Therefore, only a total abserice of fecal coliform in the drinking water supply is aoceptable under the
Niagara Regional Health Services Department drmkmg water guidelines. Total coliform is used as a general
water quahty mdicator, with higher total coliform concentrations mdicatmg generally worsemng water quality.

A statlstical summary of the bacteriologlcal results obtained from the 75 different re51dences is as follows

L the geometric mean total coliform reading for the bacteriological samples 10

. .the standard deviation for total coliform: o ' 21 _ _
.. the number of bactenological samples which exceeded the guidelines: ' 31 (41%)
L - the geometric: mean fecal coliform readmg for the bacteriologlcal samples 3

. the standard deviation for fecal coliform: ' 7 .

.  the number of bactenological samples which exceeded the guidelmes ' 24 (32%).

A histogram depicting the number of occurrences versus total coliform counts is shown on Fiaure 11. A histogram
- depicting the number of occurrences versus fecal coliform counts is shown on Flgure 12. In both of these
histograms the majority of the samples comply with Nia‘g’ara Regional Health Services Department guidelines.

.A considerable number of residents utlhze water obtained from Nlagara River shorewells that do not comply with :
. the Niagara Regional Health Services Depanment drinking water guidelines for total coliform and fecal coliform
bacteriological parameters

Table 2 shows a summa.ry of the bacteriological results,.indicating the total number of samples, and its subset:
the number of samples. obtained from treated water supplies and the number of samples obtained from untreated
_ ‘water supphes Also indicated, are the number of samples which exceeded Niagara Regional Health Services
* Department guidelines for total and fecal coliform bacteriological samples. The water samples obtained from
taps used as the potable water supply, regardless of whether the water supply had undergone treatment are also
summarized in Table 2. : ,

16 ... Ministry of the Environmernt and Energy o . © ARCTURUS ENVIRONMENTAL LIMITED
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» Niagara River. Shorewells < FINAL REPORT
vTab.le 2 - SUMMARY OF BACTERIOLOGICAL RESULTS. ‘ L

SUMMARY OF BACTERIOLOGICAL SAMPLES : EXCEEDING REGIONAL NIAGARA HEALTH SERVICES DEPARTMENT

GUIDELINES
" NUMBER OF© - - TOTAL _ FECAL. © .  BOTH
SAMPLES COLIFORM  COLIFORM
All Samples . 75 31 3 23
Treated - 61 20 ‘ 15, 15
Untreated 1% T 8 Cg
Potable* W3 -8 s T s

. * jncludes both treated and untreated water sources

The. results from the duphcate bactenologxcal samples (Appendix VI) were generally statlstxcally similar, with
minor exceptions. This discrepancy can be attributed to a typical inhomogeneous grouping of bacteriological
: constltuents : . ' : » .

Of the treated water, 20 samples exceeded the Niagara Regional Health Serv1ces Department guidelines for total

coliform and 15 samples exceeded the guidelines for fecal cohform These samples were obtained from different
treatment systems (many treatment systems consisted of more than one component) which are listed in Table 3.

A summary of the treatment systems for these. samples are outhned as follows:

. : 14 samﬂes passed through ﬁltratlon/condltlonmg treatment units
. 6 of the 14 use filtration as the only form of treatment
. 9 samples passed through activated carbon treatment systems ‘
. 3 of the 9 utilize activated carbon as the only form of treatment systems
e 7 samples passed through chlorination treatment systems .
¢ 4 samples passed through water softening units _ ~
o . - 1 of the 4 utilizes water softening as the only form of treatment system
. "1 sample passed through an UV disinfecting light unit.

Four bactenologlcal samples were obtamed from resxdences ut111z1ng an UV component in their treatment systems
The analytical results -indicated satisfactory disinfection in three of the: four sammes

ARCTURUS ENVIRONMENTAL LIMITED ' . o Ministry of the Environment and Energy ... 17 °



FINAL REPORT - Niagara River-Shorewells _ : _ o

Table 3 - TREATMENT SYSTEMS FOR WATER SAMPLES EXCEEDING NIAGARA REGIONAL HEALTH SERVICES
s : DEPARTMENT GUIDELINES.

Sample - ; Total » ‘Fecal " Treatment
Identification Coliform Coliform System
12 - : .10 2 . . Activated Carbon, Chlorination’
1-7. ; >80 . .o28 : Flltratlon, Chiorination
1-12 S . >80 ’ 264 - . Filtration :
1-14 ) 9 . 2 - Filtration - -
1-20 ‘ >80 g 40 Filtration
1-22 |, o 7 . 2 ) . "Filtration
1-31B : 12 0. - Filtration.
1-32 . . 18 1 Flltratxon, Actwated carbon
1-54¢ - ’ 39 5 Filtration, Chlorination =~ .
1-77 : 3 1 Activated Carbon, Chlorination
-1 _ . 6 0 Filtration, Chlorination '
1-123° 16 : 0 Water Softener _ .
- 1-126 - 26 7 Filtration, Chlorination, " Water
’ T : Softening . =
1-1338 I 1 Filtration
1-144 - 25 8 Filtration
1-147 - -~ ) 6 R ! ’ Activated Carbon
“1-151 . ' 9 5 Activated Carbon
1-186 . - ~ 5 : 1 - Filtration, Activated Carbon,
’ v K o Chlorination o :
. 1-2048 . : 10 -7 ' Filtration, Activated Carbon, o
o : : o ’ ] - ‘Water Softener ' o
- “1-211 3 . 0o . Filtration, Activated ' Carbon, - .
' o . o © Ultra-Violet Light, Water Softener :

18 ... Ministry of the Environment and Energy - o , .. ARCTURUS ENVIRONMENTAL LIMITED



Niagara River Shorewells - FINAL REPORT

The source of the hlgh coliform occurrences has not.been 1dent1ﬁed at thls time. Possible bacterial sources
include, but are not hrmted to the following:

saturated soil condmons causmg septrc fields to pond and contaminate - surﬁcral pathways to the Niagara
River - c '
waterfow] -

runoff entering the river ‘

upstream sewage treatment plants storm sewers and combmed sewer overﬂows

The treatment systems - for water samples not exceedmg the Niagara Regronal Health Services Department are

" listed in Table 4. It can be noted that treatment systerns containing ‘a distillery, or reverse osmosis systems did

not contam elevated counts of total coliform and fecal coliform organlsms

The more effective treatment systems contamed three different treatment components (ie. ﬁltratlon, actlvated
carbon, chlorination, etc). However, there exrsted anomalous occurrences, ie.. systems possessing three

; components which nonetheless had bactenologrcal concerfis. These anomalies may be attnbuted to poor treatment
system mamtenance : : o

* ARCTURUS ENVIRONMENTAL LIMITED .+ .. Mnistry of the Environment and Energy ... 19
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" TABLE 4 TREATMENT SYSTEMS FOR WATER- SAMPLES NOT EXCEEDING NIAGARA REGIONAL HEALTH
. - SERVICES DEPARTMENT ALL VALUES IN or‘gamsms/ 100 m. - :

SAMPLE # TOTAL COLIFORM . .. FECAL COLIFORM TREATMENT SYSTEM
1-303. 0 0 ' Activated Carbon :
- 1-378 0 o Filtration, chlormatwn Ehemi cal
’ : ‘Treatment - - S
1-38 0 (¥]  Chlorination
1-40 0 Filtration, Activated Carbon,
. " Chlorination T
1-44 ’ c S . Distillery
1-46 - . . 0 : -0 . Filtration, . Activated ' Carbon,
L ‘ = . . Chlorimation .
1-51 . - -0 . 0 . Filtration, Activated Carbon uv
- N : C . ' ’ - disinfection, Water Softener
1-52 - . 0 A | R Filtration, Chemical Treatment,
) : ' : ‘ - Distillery
1-58 . .0 .0 Filtration, Activated- Carbon, UV
’ _ T ' : disinfection : o
1-66 o 0 . ‘ 0 . ) « Filtration, Activated - Carbon,
. . L - Chlorination, Reverse Osmosis
1-678 2 0 .. Filtration, .Activated Carbon,
. S o : Chlorination, Reverse Osmosis |
- 1-88 - ) . 0 . 0 ©. - Filtration, -Activated Carbon,
- ‘ - : ‘ S Chlorination, Water Softener ‘
1-90 . -0 . 0 : Filtration, Distillery, Water °
: - - ' " Softener : -
1-95 o .0 0 . Filtration, = Activated Carbon,
. a ’ Chlorination, Reverse Osmosis
1-978 - c - ‘ 0 . . . Filtration, Activated Carbon, -
v . ' L Chlorination
1-1008 . -0 ‘ .. 0 ’ Filtration, Activated Carbon, UV
: ’ : disinfectant
" 1-1138 v -0 " 0. Filtration, Activated Carbon,
. . Chlormatmn Dlstlllery, Chemcal .
[ . . : Treatment .
1-116 o 0 . Filtration, Activated ' Carbon,

Chlorination, ~Reverse Osmosis,
Water Softener o

1-117 o0 ) 0 . . Filtration, Chlorination, Reverse
B . T . Osmosis, Water Softener
1-256 S . 0 L 0 - . 'F!ltranon Activated ° Carbon,
: : - T 'chlormatlon, Water Softener
1-130 S0 o 0 : “Filtration, Act1vated Carb'on,
I ' S . Distillery
" 1-257 .0 0 Filtration, Chlorination, Reverse -
o ) o : . Osmosis ’ :
1-1368 . . : 0 0 . Filtration, Chlorlnatwn, Reverse :
' , " Osmosis
1-1388 A 2 0 : Filtration, Acfciva‘ted Carbon, °
‘ - : _ Chlorination, Water Softener.
1-140 2 0 Filtration, Chlorination
1-155 . 0 0 Chlorination, Reverse Osmosis
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Niagara River Shorewells - FINAL REPORT

TABLE 4 (Cont'd) TREATMENT SYSTEMS FOR WATER SAMPLES NOT EXCEEDING NIAGARA REGIONAL
i HEALTH SERVICES DEPARTMENT GUIDELINES ALL VALUES IN organisms/100
m
SAMPLE #7‘ TOTAL COLIFORM = FECAL COLIFORM ’ TREATMENT SYSTEM
1-158 B | - ‘ 0 ' Filtration, Chlorinatich, Reverse
: v - Osmosis
" 1-162 0 0 Filtration, Activated ~ Carbon,
‘ . Chlorination, Distillery, Reverse
: . Osmosis _
1-170 0 "0 Filtration, Chlormatwn Reverse
" ) Osmosis T :
1-174 - 0 0. Distillery
1-1818 0 0 Chlorination _ '
1-182. 0 0 ~ Filtration, = Activated Carbon,
. ‘ o L . Reverse Osmosis .
1-190 0 I : Filtration, - Activated Carben,
o ) o ‘ " Chlorination, Reverse Osmosis )
1-192 - 0 . } : 0 . - Filtration, . Activated Carbon,
: ; . . ’ " chlorination, Reverse Osmosis,
.Water Softener
1-193 ° . 0 0 Filtration, Activated Carbon,
o chlorination, Dlstxllery, Reverse
) . : ) . : ) Osmosis
1-196 - : 0 . : 0 Filtration, Activated Carbon,
. ) S . Reverse Osmosis, Water Softener
1-199 I . 0 © Filtration .
1-2028 . 0 0 " . Filtration, Chlorination, Water
softener i
1-2038 ) 0 0 Filtration, Activated Carbon,
: . ’ . Chlorination, Water Softener
1-206 - ' 0 - 0 ~ Filtration, - Activated Carbon,
- ’ Chlorination, Reverse -Osmosis,
P . . Water Softener . '
- 2-9 o 0 L 0o Filtration, UV disinfectant, Water

" Softener

5.2 | L METAL AND GENERAL CHENIISTRY ANALYTICAL RESULTS

| 521 - METAL ANALYTICAL RESULTS

The. metal analytical results are presented in Appendlx VII. In general the water quahty is good All treated
‘samples compl:ed with the ODWO crlterla for metals. :

Three untreated water samples (1-37A, 1- 136A and 1- 193A) out of a possxble 44 samples exceeded the ODWO
criterion for iron. _ .
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FINAL REPORT'- Niagara River Shorewells:

. Oné untreated water sample (1-193A) exceeded the ODWO criterion for manganese. The treated water sample'
+ from the same residence complied with the ODWO criterion for manganese :

All untreated and treated water samples complied with the ODWO criteria for copper, lead, zmc arsenic,
cadmmm chromlum mercury and selenium. Mercury-analysis requires specral containers and preservatlves not
~ provided at the outset of the study Consequently, some of the 1mt1al samples were not analyzed for mercury

5.2.2 S GENERAL CHEMISTRY ANALYTICAL RESULTS _

~ The general chemlstry results are presented in Appendlx Vi1, There is no ODWO criterion for conductmty The

-conductivity ranged from 4 uS (irip blank) to 2260 uS (1-67A). There was generally an increase in conductivity
" from the untreated water sample to the treated water sample, likely due to headspace CO, content. Five samples

_A(l 52B, 1-67B, 1- 100B, 1-136B and 1- 151B) showed approximately an order of magnitude decrease from
untreated water samples to treated water samples. In every case, these treated water samples were obtained from
- .either a distillery or a reverse osmosis system. Some treated water samples mcreased in conductivity from the
untreated water samples. This may be caused by the -water soﬁeners

The ‘ODWO criterion for hardness (as CaCoQ,) is 80 - 100 mg/L . This value is recommended to obtain the ,

- maximum benefit from the treatment system, None of the 44 samples analyzed met this criteria. A total of 12 -

samples were below the ODWO range. Two samples (1-158B and 1-83B) were below the hardness. detectxon

limit of 0.2 mg/L. A-total of 32 samples were above the ODWO range. . Four samples (1-67A, 1-136A, 1 -204A

- and 1-204B) contaihed a hardness concentration of greater than 375 mg/L. Of these four, two samples (1 -67A .
_and 1-204A) contained a hardness concentratxon of greater than 620 mg/L. . .

. The average hardness concentratlon for the untreated water samples was- 237 mg/L The average hardness.
concentration for the treated water samples was 78 mg/L :

The ODWO cntenon for sodium is 200 mg/L One untreated water sarnple (1-67A) and one treated water sample
(1-204B) exceeded the ODWO criterion for sodium. ‘A total of 7 sample pairs (untreated and treated water)
increased in sodium concentration from uritreated water- to treated water samples. . Of the 7 samples, 6 were
- obtained after a water softener system'which would contribute to the sodium concentrations in these samples.

The ODWO 'crlterron for alkalinity is 30 - 500 mg/L (as CaCO,) All of the sarnples were. within this range with
- the exception of five treated water samples (1-52B, 1-67B, 1-100B, 1-136B, 1-151B) which were below the
ODWO alkalinity criterion. All of these samples were obtamed from e1ther a d1stﬂlery Or reverse osmosis system.

'Ihe ODWO cnterron for pH is 6.5 - 8. 5 Two treated samples (1 52B 1-151B) were below the ODWO range :
- for pH, 1nd1catmg that the treatment systems ‘at these residences produce a sl1ghtly acidic water supply. '

~ The ODWO criterion for chloride is 250 mg/L Three samples (1-67, 1-204A, and 1-204B) exceeded the ODWO :
criterion. . These shorewells also had high concentrations of sodium. This finding indicates that part of the
chloride could have originated from road salt which may have dissolved i in melt-water and mixed with shorewell '

water.

- All the untreated and treated water samples complxed with the ODWO for the remammg general chemxstry .
' criteria. : _
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- .ANiagvara River Shorewells - FINAL REPORT .
53" ORGANIC PARAMETERS

‘The organic analytxcaln resnlts ‘mcludmg pesticxdes and herblctdes are presented in Appendlx VIH All water
samples contain concentrations either below or slightly above the laboratory detection limits for all 128
parameters. ThlS finding mdxcates that the water quahty is good for these parameters

A total of seven samples (1- 52B 1 67A 1-303A, '1-303B, 1- 151B 1- 181B and 2-9A) contamcd detectable
concentrations of pentachlorophenol. Pentachlorophenol is used as an insecticide, general - herbicide, a wood
- preservative and in glues. . A maximum concentration of 20 ng/L. was encountered, compared to the ODWO
criterion for pentachlorophenol of 60,000 ng/L. A duplicate of 1-303A did not contain concentrations of
pentachlorophenol above the laboratory detection limits. The duplicate of 1-303B contained similar concentrations
.of pentachlorophenol as 1-303B. This finding indicates that, at this low level of concentration, the quantifying
methods used by the laboratory may not be extremely premse L

Two samples (-100B and 2-09B) contained detectablo concentrations of A-Chlordane and G-Chicrdane.
~ Chlordane is an insecticide which does not easily break down. Re-sa.mplmg the treated water from thls residence
confirmed' the presence of Chiordane in the treated water samples. . . :

Seven samples (1-37A, 1-37B, 1-52A,'1 136A, 1-151B, 2-09B and 2- IOA) contained detectable concentrations
~ of A-BHC (Hexachlorocyclohexane). Sample 1-151B also contains detectable comcentrations of G-BHC.
(Hexachlorocyclohexane) BHC compounds are used as insecticides. - :

Sample 1-52B contamed detectable concentrat1ons of 1,2,4—Tnchlorobenzene 1 2 3,5- Tetrachlorobenzene, 1,2,4,5-
Tetrachlorobenzene, Pentachlorobenzene, Hexachlorobenzene and G-BHC (Hexachloroclyclohexane) Isomeric
mixtures of trichlorobenzene are used in insecticides to combat termites and are also used as degreasing solvents.
1,2,3,5-Tetrachlorobenzene is used as an intermediate in.the production of herbicides, defohants and fungicides.
: Pentachlorobenzene is-used as an intermediate for the productlon of pest1c1des

Two plasthIZers D1-n Butylphthalate and Bis (2- Ethylhexl) Phthalate demonstrated concentrat1ons above the -

| " laboratory detection limits in many samples, but only in samples where the blank showed concentrations of these

substances present. Blanks for these two parameters were run for every sample to verify the concentrations of
these parameters’ in. the samples. A total of twenty samples contained- concentrations of Dt-n-butylphthalate and .
twenty six samples contained concentrations of Bis (2-Ethylhexl) Phthalate, which were above laboratory detection
limits. Phthalates (plasticizers) can be encountered in many places including any plastlmzed surface ‘the water
contacts. :

All Water samples, except ten (1-67A, 1-67B, 1-100B, 1-136B, 1-181B, 1-202B, 1-204A, 1-204B, 1-303B and
- the trip blank) contained detectable concenrations of Atrazine. The maximum concentration encountered was
140 ng/L (ppt - parts per tnlhon) compared to the ODWO criterion for Atrazine of 60,000 ng/L Atrazme isa
selectlve herbicide. ' s . ,
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FINAL REPORT - Niagara River Shorewells
5.4 - SUM]VIARY

Approxunately 42 % of all bactenologrcal samples obtained exceeded the. Niagara Regional ‘Health Service
Department ‘guidelines for total coliform. Approximately 31 % of all bacteriological samples obtained exceeded
* the Niagara Regional Health Services Department guidelines for fecal coliform. These results indicate that there

is a potential health risk ﬁom bacteria to the people who take drmkmg Wwater from shorewells or waterlmes in
the Nragara River. . :

- The general chemrstry analyses indicate that the treated water quahty is generally good. The exceptrons to this
is the treated water sample which exceeded the sodium Ob_]eCUVCS and the three ‘Wwater samples whxch exceeded
the chloride objectlves v . _ - A o .

‘The organic water analyses 1nd1cate that all the water samples represent good water quahty None of the samples
exceeded the Ontario Drinking Water Objectrves for any parameter : :

’The pestlclde ana]yses indicate that all the water samples represent good water quahty None of the samples'
exceeded the Ontario Dnnkmg Water ObJectlves for any parameter.
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APPENDIX 1 '

GENERAL CHEMISTRY PARAMETERS

COPPER . .  CONDUCTIVITY ION BALANCE CALC.
NICKEL - - (2 25 degrees C) TOTAL POS. 10MS
_LEAD . HARDNESS (CaC03) - TOTAL NEG. IONS
‘2INC - . CALCIUM : . EST. DISS. ‘SOLIDS
TIRON MAGNESIUM EST. CONDUCTIVITY
MANGANESE SODIUM a DR
ARSENIC POTASSIUM
. CADMIUM - ALKALINITY

CHROMIUM =~ pH

MERCURY CHLORIDE

SELENIUM . SULPHATE

NITROGEN (TOTAL KJELDAHL)_
AMMONIUM NITROGEN . -

NITRATES
- NITRITES

APPENDIX I (cont”d)

]

ORGANIC WATER (OWCP, OWOC, OWTRI)

2,4,5-TRICHLOROPHENOL

HEXACHLOROBUTADIENE

,3- TRICHLOROBENZENE

ENDOSULFAN 11

ENDOSULFAN SULPHATE

2,4,5 1,2,3-7T
2,3,4-TRICHLOROPHENOL 2,4,5-TRICHLOROTOLUENE _ OCTOCHLOROSTYRENE
2,3,5,6-TETRACHLOROPHENOL 2,3,6-TRICHLOROTOLUENE _ TOXAPHENE -
2,3,4,5-TETRACHLOROPHENOL 1,2,3,5- TETRACHLOROBENZENE -DIAZINON -
PENTACHLOROPHENOL 1,2,4,5- TETRACHLOROBENZENE DICHLOROVOS'
"DICAMBA - 2,6,R-TRICHLOROTOLUENE . . DURSBAN
2,4,D-PROPIONIC ACID - 1,2,3,4-TETRACHLOROBENZENE . ETHION
2,4*DICHLOROPHENOXYACETIC PENTACHLOROBENZENE GUTHION
SILVEX - PCB (total) . MALATHION
2,3,5-TRICHLOROPHENOXYACETIC HEXACHLOROBENZENE MEVINPHOS
‘ 2,4-DICHLOROPHENOXYBUTYRC = . 'HEPTACHLOR - METHYLPARATHION
PI'CLORAM . - ALDRIN . 'METHYLTRITHION o
. ~ AMETRYNE : . PP-DDE. i : . PARATHION
S PROMETONE - . . MIREX . ~ PHORATE (THIMET)
C "~ PROPAZINE. . _ A-BHC HEXACHLOROCYCLOHEXANE "~ RELDAN .
- . ATRAZINE - . B-BHC HEXACHLORQCYCLOHEXANE -~ ~ '  RONNEL . o
" PROMOTRYNE . . G-BHC HEXACHLOROCYCLOHEXANE AMINOCARB
e SIMAZINE | . ~ A-CHLORDANE - - BENOMYL
: - SENCOR o ‘ G- CHLORDANE BUX . :
: BLADEX ' . OXYCHLORDANE . . CARBOFURAN .
T ATRATONE . op-DOT e - cIPC - L
) DETHYLATED ATRAZINE : PP-DDD . DIALLATE . o
, METOLACHLOR ‘ PP-DDT EPTAM . . -
IR LASSO . DMDT METHOXYCHLOR - : "L IPC .
S DIETHYL SIMAZINE S HEPTACHLOREPOXIDE . PROPOXUR .
HEXACHLOROETHANE - ENDOSULFAN I AR SEVIN )
] 1,3,5-TRICHLOROBENZENE DIELDRIN' ) SUTAN o o
. 1,2,4-TRICHLOROBENZENE - ENDRIN , . HEXACHLOROCYCLOPENTADIENE
- _______________________________________________ ]



APPENDIX I (cont’d)

‘ PESTICIDES-EFFLUENT (PECAR, PEOP) .

BENZO (g,.h, i) PERYLENE"
BIS (2-CHLOROISOPROPYL) ETHER
_BIS (2-CHLOROETHOXY) METHANE
“NAPTHALENE

ACENAPHTHYLENE
2,6-DINITROTOLUENE
"ACENAPHTHENE

4- CHLOROPHENY LPHENYLETHER
-2,4-DIN1TROTOLUENE - ’
FLUORENE .
N-NITROSOD IPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
PHENANTHRENE

" ANTHRACENE -

Di-n-BUTYLPHTHALATE
FLUORANTHENE.

PYRENE
BUTYLBENZYLPHTHALATE
-BENZO (a) ANTHRACENE
CHRY SENE .

BIS-(2-ETHYLHEXYL) PHTHALATE

Di-n-OCTYLPHTHALATE
BENZO (k) FLUORANTHENE
BENZO (a) PYRENE -
INDENO (1,2,3-cd) PYRENE
DIPHENYLAMINE
3,3-DICHLOROBENZIDINE
BIS (2-CLOROETHYL) ETHER
CAMPHENE

- DIPHENYL ETHER
. N-NITROSOD I -N- PROPYLAM!I NE

1-CHLORONAPHTHALENE
1-METHYLNAPHTHALENE '

. 2-CHLORONAPTHALENE

2-METHYLNAPHTHALENE

5-NITROACENAPHTHENE

BENZO (B) FLUORANTHENE
BIPHENYL -

INDOLE

PERYLENE _
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NIAGARA SHORE WELL QUESTIONNAIRE

Arcturus Environmental Limited in Niagara Falls has been contracted by the Ministry of the Environment and
Energy to conduct a survey on the shore wells located along the Niagara River. This survey involves obtaining
as much information’ as possible about the shore wells and the number of people who use them. The following
questlons have been reviewed by the Ministry of the Environment and Energy and are considered . relevant to the-

o _information requ1red ‘Therefore we ask that all questions be answered if p0551ble

All information Wlll be treated in the strictest of confidence and will only be forwarded to the Ministry of the
Envuonment and Energy :

"Date Completed

la. What are the name(s) of the owners of this resxdence"

Ib. What is the address of this resxdence?

Ic. How mahy permanent occupants are-there in the residence?

1d. How many seasonal occupants are there in the residence?

2a..  What is the source of water for this residence’ (well, municipal water, trucked in water, other)?

2b. (If a well) Where is the well located" (between house and road between road and river; in r1ver on river '

bank; other)




3a.

3b.

3c.
3d.

3e.

T

3 g.r

“What are the names of the other _users?

" PURPOSE OF WATER SUPPLY (CHECK WHERE APPROPRIATE)

" What is the’Water from the shorewell used for? . -

Domestrc (bath, . laundry) .. Potable (drinking, cookihg)

- leestock watering . Irrigation o _*_Not used

Other. (explain) ‘ 5

s there a secondary water supply‘? . Yes < No

'If s0, please specrfy:

. -Ponded water -
Another well

‘ Municipal supply

Otber (explain) __

Do you know of any other users. of this partlcular well?  Yes _ ' No

(if yes) How many households use thrs well‘?

Do you have a permit from the MOE to take water (requrred only for >50, 000 L/day)?.
" Yes ____ _No : : .

Do you have any other permits with regard to water use? _ Yes ‘No

WELL INFORMATION

V4a.
4b.
4¢.

4d.

4e. -

‘Do you know when the well was conStr'ucted?

' Do you know the name of the contractor?.

-Method of eorxstructioh' (check Where appropriate).

drilled dug or bored ' _ _ combination

. Have there been any occurrences of the followmg at the shorewell" {please check)

erosion . flooding =~ - siltation

What is the approximate age of the pump? = greater than 15 years _



" less than 15 years _.

4. - - What is the history or maintenance -frequency of the well and pump

WATER TREATMENT.

5a. s the water treated in any manner whether it is filtration, water softening, or chlorination?
- Yes ‘No : ‘ ' ' '

5b. .+ Type of treat'menf systems:

activated carbon - E _ imtreat'ed; - ____ water softener
_;ﬁlﬁation' R . distilled - - _;_UV
" chlorination 7 ____ osmosi_s . . ____ other
5c. What is'the" frequehcy qf maintenance of the tréatment svyétem?b |

WATER QUALITY

(combination of foll‘oWing parameters taste, colour, odour, ‘mineral content, etc.)

| '6a..4 - How wpuld you _'descﬁbe the we_iter quality.
6b. - ‘Is the waier. clear, or‘ is it cloudy? * |
6¢. . Does it have any taste?
6d. *.Does -it-have -any .odour?
‘6e.v Does the water ‘fxa,ve_ any. ‘qoticé“éb:le colo_ﬁr (yellow, ﬁroWn, green)?‘
6ﬁ o Is thg;e ariy_ significant mineral content of the water (iroh, nitrate,’ s@lphate)?
6g. Does the water sfain porcelain fixtures? _ . yes ‘ no. .

6h. Is your cold water cold eriough for -your personal taste in the summer? _yes __. _no i



6i.

- Ta,

7b.

Tc.

- 8a.

Any other comments: |

a Comments:,

'Another part of .this survey w111 invelve obtammg ‘water samples from your shorewe]l ‘We need to
_ arrange this when somebody is there so that we may obtain samples of your dnnkmg water from the tap

and be able-to ask any questions should they arise. Our field technicians will answer any questlons you -

might have regardmg the survey or the samplmg procedures

If you are unable to be present when we w111 be sampling' (in January 1993) would you allow us to take
a water sample from your well and from an outdoor tap. yes no

s there a tap from which we may sample untreated ‘water. ' yes _____ no -

(If yes) where is it located?

X (We understand that you will have to be present if we are samphng an indoor tap)

If you have any questxons about this survey, feel free to call: .

Mr. Edward Lorek

Project Manager

Arcturus Environmental Lxmlted
7900 Canadian Drive

Niagara Falls, Ontario

L2-E' 6SS :

Mr Lorek can be contacted at (416)357-6424 ‘extension 21.

“All mformatron recelved from thls survey will be treated as confidentlal and w1ll only be released to the
" MOE. - A copy of the data obtained from your well and a comparison to Ontario’ Drinking Water
* Guidelines will be forwarded to you.at the completion of this’ survey :

Thank you for your co-operation and your, txme



VNIAGARA SHORE WELL QUESTIONNAIRE (To be used in addmon to the original |

phone survey)

All mfonnanon will be treated in the strictest of confidence, -we will only be. forward the 1nformatlon to the
" Ministry of the Environment and Energy. ' ‘ :

PART A (TO BE COMPLETED WITH OWNER)

Arcturus: would like to obtain a sample of untreated water from your access port. We will send you a copy of
the-data obtained from your water and a comparison to Ontario Dnnkmg Water Gu1delmes at the -completion of -
this survey. . , . v

' "Date Completedi |

.C'ompleted By :

la. What is the mailing address of this residence? -

' 1b. To whom .shall the results be addressed?

e Name of person interviewed?

WATER TREATMENT .-

2a. ._. ~ Is the watcr treated- in aﬁy manner whether it is fi itratlon svater softening, or chlormatlon‘?
" _Yes __No :
2b Type of treatment systems
actwaxed carbon - o ___ untreated ) v S water. soft.enel;
___filtration - " L distilled | , o __"UV N
- chlorinﬁxion ' o | . osrﬁosisv; . o ._ - 6the;
3a. Is there Atap ﬁjsm '»vhich we may sample untfeatsd water. | . yes _ _no

‘ (If yes) whete is it located?



. 3b.  Sample taken from: tap .

da, . Have you any ¢omplaints of water quality or quantit};?

 SAMPLES TAKEN.-

' 'UNTREATED WATER
. total coliform bacteria .
, fecal coliform bacteria

UNTREATED WATER

Parameter Group (WCGWIB)

___ total jeldahl nitrogen '. ___ magnesium
ammonia nitrogen | o __sodlum o
- nitrate nitrogen E - . potassiurh
- nitrite nitrogen . o alkalinity
__‘_'iron. c : ' _ chloride
__ maﬁ'ganes_c_-:- _ .___ sﬁlfate_

. hardness . pH
calciom  __ conductivity -~

Jionic balance calculation

UNTREATED WATER -
~ owoC organochlorine pesticides
___ PECAR - carbaryl

___ PEOP - organo phosphate pesticides ‘



K __ OWCP - ;:hiorbpﬁenols

- MISA 19 - MISA_b.as.e/neutralr extractable 6rgariic5‘
- HMPPL - priority metal o

_;__ chlorbbex;zene; o

| TREATED WATER -
____ owoC orgahochiorine pesticideé v. ‘ :

- PECAI@ - .carbaryl |

S PE(;;P - -6rgan§ vph'.osphvz.lte pestic_ides_

____OWCP - chlor_c_jphenois | ‘ A

______ MISA 19 - MISA base?heuﬁa} extractable bfganics'. |
-~ HMPPI ;'pridrity metal k

chlorobenzenes

Comments that were expressed by the landowner/tenant reggfding the ,questioméire, samplihg, and project.

N .Expléiri




5a. ~ If you have any questions about "thié,suivey, feel free to call collect:.

Mr. Edward Lorek
Project Manager

" Arcturus Environmental Limited
7900 Canadian Drive '
Niagara Falls, Ontario-

" L2E 685

Mr Lorek ean be céntacted at (416)357-6424, extension 21.

Mr. Archie McLarty
Senior Project Advisor
Niagara River Improvement Project
Ministry of the ‘Environment and Energy
119 King Street West, 12th Floor

" Hamilton, Ontario

: L8N 329

Mr. McLarty can be contacted at (416)521 <7704..

All mformatlon recelved from this survey will be treated as conﬁdentlal will only be released to the MOE
_Thank you for your co-operation and your time. o
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APRENDIX‘III - TREATMENT SYSTEMS

FILTRATION ACTIVATED CHLORI- * REVERSE NATER ’ CHEMICAI.

“1.D. WATER CONDITION. - CARBON = NATION UV DISTILLERY OSMOSIS SOFTENER TREATMENT OTHER COMMENTS

1-1 X ' : - : . _ sterisol filtering unit
1-2 o X X . o . : :

1-3 X N . X ’ o o .
1-4 Treatment system details not disclosed i ! o : system not available in Canada
1-6 _ X

1-7 X X

1-8 : X

1-9 X

1-302 X X X X

1-303 ) X

1-10 : X

1-11 X X

1-12 X

1-252 X X X

1-15 X ., )
1-17 X . X X

1-20 X

1-22 X

1-23 X

1-254 X X X X

1-24 . X X

1-26 X . X

1-31 X B

1'f32 X X

1-35 - X X X

1-37 X X X

1-38 X

1-39 X X X . . . -
1-40 S T o ) ceramic filter for

: : L : ' oo : kitchen tap

1-41 X X X I

ALt distillery and reverse osmosis systems are connected to one tap onlyE(usually kitchen)

_' . = . . . o . T— . ' ) . - . v . . " “ . . ‘



APPENDIX III (cont’d) - TREATMENT SYSTEMS

CFILTRATION  * . ACTIVATED CHLORI- ' REVERSE WATER - CHEMICAL :
1.0. VATER CONDITION. CARBON . “NATION UV = DISTILLERY OSMOSIS SOFTENER TREATHENT  OTHER. comnsnrs

1-64 . | ; X

1-46 .

REYe

. 1-50
1-51

3¢ X X
=

1-52
. 1-54
. 1-58
1-59°
1-62

e X X > X
=
x

x
>

1-66
1-67
1-68
1-69
1-73 . . X

x x X
oK KK XK
XK X X

N

1-77 .
1-78
1-81
1-88
1-90

x

x X x
XXX >

> 4

x

1-91 o X . X
1-93

1-95 - X. - X
1-96 =
1-97 ) X : X

X X X X X .
>

1-99 -
1-100
1-111
1-12
1-113

LK XK X

1-116

>
x
x
>
x

All'distilleﬁy and reverse osmosis systems are connected to one tap only (usually kitchen)’



APPENDIX III (cont’'d) - TREATMENT SYSTEMS

FILTRATION >ACTIVATED CHLORI- ‘ ] : REVERSE WATER CHEMICAL o ‘
I.D.. .~ WATER CONDITION. CARBON NATION UV DISTILLERY OSMOSIS 'SOFTENER  TREATMENT. OTHER COMMENTS

7 X : X X X

1-118 . S S . X
1-120 X - - X . X i
1-121 : X : - X X .
1-123 = . - o ’ h X
1-124 X X - X
-1-256- X X X .
1-126 X X X . X : . ) :
1-127 X X : . o system currently not functional
1-128 X X X - : ’
1-130 X - X X . - - ] : : .
" 1-132 X X . ESA._or ESM system - toxins, colour, odour filters
1-133 X - : : o
C1-134 X X X X
1-135 X X X. X
1-257 X X X
1136 X X . X
o1-137 X : X
" 1-138 X X X X
1-140 X X
1-144 X .
1-258 ; X ) X . X :
1-147 : X X
1-149 X s - X S .
© 1-150 X L X X . X
1-151 . : X . X
1-153 XL . X . : : o
1-154 X : X X X
1-155 . X - X :
1-156 X X X X . X X )
-1-158 X X X X '
1-159 - X X X X X
1-160 X X

.

All distillery and reverse osmosis systems are éonnected to one tap only (usually kitchen)




" APPENDIX III (cont'd) - TREATHENT. SYSTENS

FILTRATION "ACTIVATED CHLORI- - REVERSE WATER CHEMICAL

1.D. . WATER CONDITION. CARBON NATION' UV DISTILLERY -OSMOSIS SOFTENER TREATMENT OTHER COMMENTS
1-162 X X ’ X : X X-
1-165 X . X .
1-167 X X X - X
1-168 X X. X . X
1-170 X X X
1172 X
1-173 X . . .
1-174 . . ST , X
1-175 : X ‘ X
. 1-180 . _ ’ X
S1-181 : ’ R . ’ i
1-182 - - X X . o X
1-183 : X . Lo
1-185 X " X
1-186 X X X
1-189 X X X X SX
“1-190 X X X X
1-191 X X X .
1-192 X X X X X
1-193 X X X X © X
1-196 X X X X
1-197 X X X X . X
1-199 . X : o
1-200 X X X
~1-201 X X
1-202 X . X X
- 1-203 X X S X X
1-204 X X . X .
1-205 ° - . X X :
1-206 N X

X o X X

All distillery aﬁd reverse osmosis systems are connected to one tap only (usually kitchen)




APPENDIX III (cont’d) - TREATHENT SYSTEMS - ' ' '

FILTRATION ~ 'ACTIVATED CHLORI- - CREVERSE WATER  CHEMICAL

I.D. WATER CONDITION. CARBON « NATION B UV ~ DISTILLERY OSMOSIS SOFTENER TREATHENT OTHER. COMMENTS
1-200 - X X " : . X

1-208. X . X . X

1-210 - _ . : X. o -

1-211 X- X - X , - X

2.9 X % o ' X

AUl distillery gnd'reverse‘ osmosis systems are connected to one tép only (usuatly ki tchen)



APPENDIX IV

* LIST OF RESIDENCES AND SOURCE OF WATER SUPPLY



© APPENDIX IV SOURCE OF WATER SUPPLY, NUMBER OF OCCUPANTS, WATER TREATMENT SYSTEM AND AGE OF PUMP.

" RESIDENCE . WATER - : NUMBER OF  PRIVATE-TREATMENT  AGE OF PUMP
B - SUPPLY OCCUPANTS  SYSTEM (Y/N) ' (YEARS)
1-1 SHOREWELL 2 ¥ >15
1-2 SHOREWELL 4 \ UNKNOWN
1-3 SHOREWELL . - Y <15 -
1-4 _SHOREWELL . ‘N/A Y . <15
1-5 SHOREWELL . N/A N/A “N/A
1-6 SHOREWELL . 1D Y 3
1-7 . SHOREWELL i N/A - Y <15
1-8 SHOREWELL 2 Y <15
1-250 . SHOREWELL* - N/A N/A N/A
1-9 - SHOREWELL o 2 Y >15
1-301 . SHOREWELL 1 N <15 "
1-302 .~ 'SHOREWELL 4 Y <15
"1-308 . SHOREWELL . - 2 Y >15

- 1-304 CISTERN ' 3 N N/A
1-t0 | -SHOREWELL 2 Y >15
1-11, SHOREWELL - CONA Y - N/A

- 1-251 SHOREWELL | N/A " N/A ~ N/A
1-12. ... SHOREWELL o2 R { : 25
1-252 SHOREWELL 3 Y . N/A .
1-13 - . . SHOREWELL N/A © N/A <5
1-14 - . SHOREWELL _ 3 N o N/A
1-15 ° ° - CISTERN,WELL - .3 Y - : N/A
1-16 - SHOREWELL N/A . ' N/A T . N/A
1-17. . SHOREWELL - 33 .Y , ‘N/A

118 - ‘SHOREWELL . N/A N/A " N/A
1-19 o SHOREWELL N/A , N/A , N/A

1-20 ' SHOREWELL 3 Y < N/A
1-21 SHOREWELL 3 N/A o _N/A
1-253 ' SHOREWELL T4 : N - N/A

- 1-22 : SHOREWELL 2. Y " N/A
1-23 - SHOREWELL 3 Y N/A
1-254 ‘SHOREWELL 2 Y N/A
1-24 ' SHOREWELL 4 Y : N/A
1-25 SHOREWELL 3 N s N/A

- 1-26 . SHOREWELL 4 Y N/A
1-27 SHOREWELL - N N/A
1-255 » WELL, WATERLINE 1 N ~ "UNKNOWN -
1-28 » WELL, WATERLINE -2 N A .
1-29 Co N/A g “ N/A N/A T N/A
1-30 " CISTERN N/A N ' N/A,
1-31 o . SHOREWELL 2 Y <15
1-32 SHOREWELL 2 Y -0 <15
1-33 N/A - N/A  N/A - Tl N/A
1-34 - -~ . N/A N/ N/A “N/A

1-35 WATERLINE . N/A N { .. »>15

N/A - data not available . . .
SHOREWELL* - shorewell observed, data not available - :
‘2(4) - two permanent occupants with two additional seasonal occupants
CISTERN, WELL - Primary potable water source, secondary water source

.

Entered By: TCS .  Checked By: AMA . - B . e , T E3430



APPENDIX IV (Cont’d) SOURCE OF WATER SUPPLY, NUMBER OF OCCUPANTS NATER TREATMENT SYSTEM
AND AGE OF PUMP .

"RESIDENCE WATER * NUMBER OF V.PRIVAT'E TREATMENT - AGE OF PUMP .

SUPPLY OCCUPANTS SYSTEM (Y/N) (YEARS)
1-36 © U NA . N/A N/A C o N/A
. 1-37 .. SHOREWELLS 225 Y >15
- 1-38 - " SHOREWELL . S 1 Y 3
-39 . SHOREWELL T4 Y '3
1-40 i " WATERLINE 2 Y. >15 -
1-41 SHOREWELL . = 2 A Y UNKNOWN .
1-42 ONA L N/A N/A : N/A
A SHOREWELL 1 Y A 6
1-44 ‘ . SHOREWELL . . 3 - . \ o 1
145 CONA . N/A o N/A N/A
1-46. " SHOREWELL . 2 . Y o >15
1-47 .. SHOREWELL 2. Y ) - I
1-48 S N/A - ~ N/A T ON/A : “N/A
1-49 CISTERN,WELL = - T4 ; N .. 5.
1-50. : SHOREWELL o 2 Y " »15
1-51 ' SHOREWELL , 4 Y <15
1-52 . : SHOREWELL - - o2 A <15
1-53 CISTERN. R N N/A
1-54 - © WATERLINE | 3 (D Y - >15
1-55 = . CISTERN * N N/A
1-56 ST N/A : o N/A N/A . N/A
1-57 - N/A- N/A N/A " N/A
1-58 . WATERLINE ' 2 Y CN/A
1-59 . CWATERLINE = 24D Y S
1-60 - N/A ‘ N/ N/A - N/A
1-61° N/A : © o N/A N/A , N/A
1-62 SHOREWELL A R >15
1-63 WATERL INE _ 2 N <15
1-64 WATERL INE 2 TN 15
1-65 _, CISTERN 5 N N/A
1-66 SHOREWELL, 1 Y <15
1-67 SHOREWELL D3 Y . <15
1-68 SHOREWELL . . 2 Y <15
1-69 SHOREWELL . - 2 Y >15°
1-70 - SHOREWELL 2D N 5
1-71: SHOREWELL " - . .- 1 SN R
1-72 WATERL INE S-S N >15
1-73 SHOREWELL R 4 A : <15 -
1-74 - N/A N/A S N/AT N/A
. 1-75 WATERLINE . _ N/A - N/A N/A
1-76 - ~. SHOREWELL S N/ N/A ‘ N/A.
1-77 . SHOREWELL 1 oY A <15
1-78 WELL,CISTERN L2 R 15 .
1-79 DEEP WELL - - 4 N/A N/A
1-80 SHOREWELL 2 N .<15

N/A - data not available

SHOREWELL* - shorewell observed, data not available '

'2(4) - two permanent occupants mth two additional seasonal occupants
CISTERN, WELL - Primary potable water source, secondary water source

Entered By: TGS~ Checked By: AMA - - _ - - o E343.0



APPENDIX v (Cont d) SOURCE Of WATER SUPPLY NUMBER OF OCCUPANTS NATER TREATMENT. SYSTEM
. AND AGE OF PUMP

RESIDENCE WATER - NUMBER OF  ~  TREATMENT . - AGE OF PUMP

SUPPLY OCCUPANTS SYSTEM (Y/N). = (YEARS)
1-81- SHOREWELL .- . . 2 Y ' UNKNOWN
1-82 : N/A N/A ON/A .. N/A
1-83 SHOREMWELL , 1 S | <15
1-84 SHOREWELL - N , >15
1-85 N/A N/A : N/A . . N/A
1-86 -, SHOREWELL - 2 e N ’ - <15
1-87 . © SHOREWELL* =~ N/A - N/A ‘ N/A:
1-88 SHOREWELL : 2 ' Y >15 -
1-89 : N/A o N/A . N/A _ N/A.
1-90 SHOREWELL 3. : Y L <15
1-91 SHOREWELL 3 Y <15
1-92 SHOREWELL 2 N >15
. 1-93 SHOREWELL 1(3 A ‘ ‘N/A
1-94 SHOREWELL . N/A N/A "~ N/A
1-95 SHOREWELL -5 Y : : 20
1-96 SHOREWELL 2 Y 7.
1-97 SHOREWELL 3 Y _ <15
1-98 SHOREWELL' 2 N/A : C <15 .
1-99 SHOREWELL 1 Y >15 -
1-100 SHOREWELL 2 Y >15
“1-101 © SHOREWELL* - N/A- N/A . N/A
o1-102 SHOREWELL =~ =~ .. 4 N . <15
. 1-103 MUNICIPAL T N/A N
1-104 . MUNICIPAL, WELL 4 ‘N N/A
1-105 © MUNICIPAL. N/A - N
1-106 , MUNICIPAL - N/A . N
1-107 " MUNICIPAL. ~ " N/A N
1-108. - MUNICIPAL N/A N
"1-109 ¢ : MUNICIPAL N/A ‘N '
-0 WATERLINE, N 4 (&3] N >15
1-111 SHOREWEL L : 2(7) Y >15
1-112 -, ' SHOREWELL .2 Y <15
1-113 - . " SHOREWELL - 2 Y <15
1-114 3 SHOREWELL 4 - N <15
A-15 : SHOREWELL 2 N - UNKNOWN
1-116 SHOREWELL 4 Y <15
1-117 " SHOREWELL 2 oY <15
1-118 SHOREWELL ‘3 Y _ 'UNKNOWN
1-119 -~ . SHOREWELL* N/A N/A ' N/A
1-120 SHOREWELL 4 Y - <15 R
1-127 SHOREWELL 2 Y 4
1-122 . WATERLINE 4 N N/A
1-123 , SHOREWELL 1 Y. <15
19124 - SHOREWELL 4 Y 2
5 Y <15

1-256. " SHOREWELL

‘N/A - ' .data not available . .

SHOREWELL* - shorewell observed, data not ava1lable

2(4) - two permanent occupants mth two additional seasonal occupants
CISTERN, WELL - Primary potable water source, secondary watef source

Entered By: TCS ~ Checked By: AMA . . L ’ - E343.0



APPENDIX IV (Cont’d) SOURCE OF NATER SUPPLY, NUMBER OF OCCUPANTS, WATER TREATMENT SYSTEM |

AND AGE OF PUMP
RESIDENCE . ) WATER NUMBER OF " TREATMENT " AGE OF PUMP
: - SupPLY | OCCUPANTS SYSTEM (Y/N) . = . (YEARS)
1-125 . . CISTERN, WELL - N/A N/A N7A
1-126 SHOREWELL ~ . =~ 3 Y L4
1-127 - SHOREWELL = 3(N Y >15
1-128 " SHOREWELL 2 Y - <15
1-129 ° - SHOREWELL* : N/A N/A N/A
" 1-130 o SHOREWELL 4 Y >15
1-131 . SHOREWELL 2 N <15
: 1-132 ‘ SHOREWELL 5 Y 1
. 1-133 . _ SHOREWELL 4 Y >15
1-134 SHOREWELL. 2. Y- <15
1-135 SHOREWELL )] Y <15
-1:257 . ° . SHOREWELL - T4 Y. ‘<15
1-136 SHOREWELL 3 Y <15
1-137 . SHOREWELL 2 Y <15
1-138 _ SHOREWELL . 6 Y. 1
1-139 o . SHOREWELL* o N/A ' N/A . N/A
1-140 SHOREWELL - - 3 Y } 315 -
=141 SHOREWELL- N/A : » N/A ) N/A -
1-142 _ ., SHOREWELL . N/A -N/A : NZA
1-143 o SHOREWELL* - N/A . IN/A - ©N/A
1-146 SHOREWELL S D \ <15
1-145 - SHOREWELL N 4 v N _ 1
1-258 SHOREWELL . SN/A Y 1
1-146 SHOREWELL* . NA N/A . N/A
1-147 . - - SHOREWELL 4 Y. <15
1-148 ' - SHOREWELL ' 4 N <15
1-149 - _ SHOREWELL - LT Y 2
. 1-150 - SHOREWELL : 4 Y 3
T 1181 . SHOREWELL 2 Y >15 -
1-152 o . N/A . N/A N/A . N/A
1-153 . . SHOREWELL 2 Y 5
©1-156 . SHOREWELL : T4 Y >15
1-155 . SHOREWELL 2 Y 7
1-156 SHOREWELL =~ .~ 2 Y <15
1-157 , N/A N/A N/A N/A
1-158 o - SHOREWELL =~ & Y <15
1-159 . SHOREWELL 5 2 <15 .
1-160 : " SHOREWELL - 4 Y <15
1-161 ' S N/A - R/A N/A N/A-
1-162 SHOREWELL -2 Y 4
- 1-163 . SHOREWELL 2 N UNKNOWN: -
1-164 o ." SHOREWELL 2 N >15
1-165 . SHOREMELL 2 Y >15
1-166 S SHOREWELL .2 N >15
3 Y <15~

1-167 SHOREWELL

N/A - ‘data not available :

SHOREWELL* - shorewell observed, data not available

2(4) - two permanent occupants mth two additional seasonal occupants
CISTERN WELL - Prlmary potable water source, secondary water source

Entered By: TCS  Checked By: AMA v ) o o S E3430



APPENDIX Iv. (Cont d) SOURCE OF NATER SUPPLY, NUMBER OF OCCUPANTS, WATER TREATMENT SYSTEM
AND AGE OF PUMP.

- RESIDENCE _ uAfER NUMBER OF TREATMENT AGE OF PUMP

SUPPLY - - OCCUPANTS " SYSTEM (Y/N) ’ (YEARS)
1-168 SHOREWELL 2 Y >15
S 1-169 .. : N/A N/A N/A N/A
1-170 SHOREWELL 2 Y >15
1-171 " SHOREWELL 0 N <15
1-172 SHOREWELL 3 Y. >15
1-173 - - SHOREWELL 3 Y . <15 -
1-174 SHOREWELL 2 Y - - <15
1-175 WATERLINE. . =~ . 2 Y 1
1-176 SHOREWELL - - 2 (6) Y >15
C 1177 .. SHOREWELL* N/A CN/A N/A
1-178 SHOREWELL 1 N <15
1-179. SHOREWELL* _R/A N/A
1-180 " 'SHOREWELL 2 Y 1
1-181 SHOREWELL - 2 Y "UNKNOWN
1-182 © SHOREWELL 3 Y >15
- 1-183 . . SHOREWELL 2 Y >15
1-184 SHOREWELL (] N N/A
1-185 . * SHOREMWELL 2 Y <15
1-186- SHOREWELL 4 Y <15
1-187  WELL & CISTERN 3 N <15
1-188 CISTERN 1 . N N/A
1-189 SHOREWELL 1 (D Y - UNKNOWN -
1-190 . " SHOREWELL - 2 Y 15
1-191 . o SHOREMWELL - 4 Y 34 .
1-192 . SHOREWELL 3 Y 4
1-193 SHOREWELL . 34D Y <15
1-194 ~~ SHOREWELL* N/A N/A ‘N/A
1-195 ) SHOREWELL , 3 N <15
1-196 . SHOREWELL -2 R A >15
1-197 _ SHOREWELL 4 N ¢ <15
1-198 : SHOREWELL - 1 Y 8
1-199 _ SHOREMWELL 4 Y. >15
1200 SHOREMWELL - 2 Y <15
1-201 - SHOREWELL 5 Y- <15
1-202 SHOREWELL 4 Y <15
1-203 , SHOREWELL 2 Y © <15
1-204 - : SHOREWELL 4 Y 1
1-205 . SHOREWELL 2 Y >15
1-206 - SHOREWELL 1 Y <15
1-207 SHOREWELL 1. Y "15.
1-208 SHOREWELL 4 Y <15
"1-209 N/A. N/A N/A N/A
1-210 SHOREWELL | 2 Y "UNKNOWN
1-211 ) SHOREWELL 2 Y <15
2.9 " SHOREWELL 4 Y UNKNOWN
2-10 _SHOREHELL N/A N >15°

- 'NJA - data not available ’ ’ )
SHOREWELL* - shorewell observed, data not ava1lable )
2(4) - two permanent occupants Hlth two additional seasonal occupants

“-CISTERN, WELL - Primary potable water source, secondary water source

Entered By: TCS  Checked By: AMA e - o T -~ ... E3430



" APPENDIX V

- LIST OF SHARED SHOREWELLS



- APPENDIX V NIAGARA RIVER SHOREWELLS: SHARED WELLS.

RESIDENCE I.D. o SHOREWELL SHARED WITH: -
-9 1-303
13 181, 15252, 1-14, 1-15,
S 1-16, 1-17, 1-18,. 1-19,

1-20, 1-21, 1-253,.1-22 .
1-23, 1-254, 1-24,°1-25

1-26, 1-27

1-255 : 128

191 . S1-92

93 1-94

1-125 v 1-126

1-130 ,. ' 13

1-132 : 1-133
13 | 1-135"

1-145 .07 1-258



* APPENDIX VI

BACTERIOLOGICAL ANALYTICAL' RESULTS



APPENDIX VI BACTERIOLOGICAL ANALTYICAL RESULTS. ALL VALUES ‘IN organisms/100 mL.

REGIONAL NIAGARA HEALTH UNIT
DRINKING WATER GUIDELINES .

- -TOTAL COLIFORM - FECAL COLIFORM

© . 1-38

"2 0
I . RAW/TREATED . SHOREWELL USED FOR POTABLE
SAMPLE # TOTAL COLIFORM FECAL COLIFORM (R/Ty " WATER SOURCE (Y/N) )
1-2 © 10 -2 T Y
17 >80 28 T Y
1-301 : 33 18 . R N
1-303 0 0 T Y.
1-10° >80 32 . R N
1-12 >80 24 T Y
1-14 9 2 T N
1-20 >80 . 40 T N
1-22 71 2 T N
1-22.DUP. 8 2 T N
1-25. 0 0 R . Y
1-255 - 0 0 R Y
1-31A >80 47 R N
1-318 12 -0, T Y
1-32 - 18 1 T N
1-37A 9 2 R N
1-378 0 ~0 T Y
) 0 0 T Y
- 1-40 _ ] 0 T N.
- 1-40 DUP 0 0 T N
1-44° .0 0 T Y .
1-46 0 0 T Y -
1-51° 0 0 T Y
1-52 0 0 T N
1-54 39 5 T N.
1-58 . 0 0 T Y
1-63" 42 13 . R N
1-66° 0 0 T Y
“1-67A 9 0 R N
©1-678 . 2 ‘0 T Y
1-72 36 . 6. R N
1-77 3 1 7 Y
1-80 6 0. - R N
1-83 5 0 . R. N
1-88° 0 0 T Y

BOLD value exceeds Regional Niagara Health Unit guideline for drinking water -

2 - sample. obtained prior to treatment system (disti-llery_used for potable water)
DUP - duplicate sample : o ] P A




APPENDIX VI (Cont’d) BACTERIOLOGICAL ANALTYICAL.RESULTS. ALL VALUES IN organisms/100 mL.

REGIONAL NIAGARA HEALTH UNIT
DRINKING WATER GUIDELINES

TOTAL COLIFORM = FECAL COLIFORM

S N 2 0.
o ) ) ) . RAW/TREATED SHOREWELL USED FOR.POTABLE
SAMPLE # . .~ TOTAL COLIFORM FECAL COLIFORM (R/T) S - WATER SOURCE (Y/N)
1-90° -0 0 T Y .
.. 1-95 .0 0 T Y
-1-974° - 17 2 R N
- 1-978 . . .0 -0 T N
1-1004 44 17 R N.
1-1008 0 0 T Y
1-1008 DUP ] 0 T Y
1-102 S 1. R N
1-111 - 8 0. T Y
1-1132° >80 5 R N
1-1138 . 0 w0 T Y
1-114. >80 - 18 R N
" 1-116 (] 0 T Y.
1-117 0 Q- T Y
1-123 16 0 T N
1-256 1 e T Y
1-126* 26 . 7 T N
1-126" pup 16 8 T N
- 1-130 0 o T Y
-1-133a 12 1 R N
- 1-1338 3 1 T N.
© 1-133B DUP 7 2 B N
1-257 .0 -0 T Y
1-136A >80 27 R N
1-136B 0 o T Y
1-138A - 1 R N
*1-1388 -2 0 T N
S 1-140 2. 0 T - N
1-144 25 8 T N
1-147 6 i T Y
1-147 bup 6 1 T Y
1-151 9 5 T N
0 0 Y

1-155

BOLD vatue- exceeds Regional Niagara Health Unit guideline for drinking water .
. @ - sample obtained.after treatment system, but not. from distillery (Dist. used for potable water)
. b - Niagara River grab sample o . :

DUP - duplicate sample ’



APPENDIX VI (Cont"d) BACTERIOLOGICAL ANALTYICAL RESULTS,.

ALL VALUES IN organisms/100 mL.-

REGIONAL NIAGARA HEALTH UNIT -
DRINKING WATER GUIDELINES

TOTAL COLIFORM  FECAL COLIFORM

2 Y
: , : ‘ : RAW/TREATED ' SHOREWELL USED FOR POTABLE
SAMPLE # TOTAL COL1FORM FECAL COLIFORM S (R/T) WATER SOURCE "(Y/N)
1-158 0 0 T Y
1-162 0 0 1 Y
1-164 0 0 R N
1-166 9 1 "R N
1-170 -0 0 T Y
.1-170. DUP 0 0 T Y
=17 0 - o T N
1-178. . 3 0 R N
1-1814" 0 0 R N
1-1818 0 0, T Y
1-182 - 0 0 T Y
1-186 . 5 . 1 T Y
1-190 0 0 T Y
1-192 0 ) T Y
1-193 .0 ] T Y
L 1-196 - 0 0 T Y
1-199 - 1 0 T N
1-202A 15 4 R N
- 1-2028 -0 0 T Y
1-2038° 5 2 R, N
1-2038 .0 i T N
1-204A . >80 . 5 R. TN
1-2048 | 10 - i T N
1-206 0 0 T Y
1-211 3 0 1 N
- 2-9 0 0 T R |
- 2-10° 27 2 "R N

BOLD value éxceeds Regional Niagara Health Unit guideline for drinking water
@ - raw water source not available, obtained sample after (unplugged) chlorinator
b '- grab.sample from shorewel t : _ g

c - grab sample from Chippawa. Creek -
DUP - duplicate sample - .




.' * APPENDIX VII

METAL AND GENERAL CHEMISTRY ANALYTICAL RESULTS



CONSTITUENT
COPPER
NICKEL

LEAD

. ZINC

IRON o
MANGANESE
ARSENIC .
- CADMIUM
CHROMIUM
MERCURY
SELENIUM

CONDUCTIVITY
(@ 25°C) |
HARDNESS (CaCO,)
CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

 ALKALINITY

pH
CHLORIDE
- SULPHATE
NITROGEN

(TOTAL KJELDAHL)

AMMONIUM NITROGEN

NITRATES
* NITRITES

: | APPENDIX Vi

‘MDL*
. 0.0005 .-
0.002

0.005

-0.0005

0.02

0.0005

0.001
0.0002
0.0005 -

0.02%*

0.001

. .02
1 0.05

0.02
0.02 .
0.01

0.2

0.5 -
0.02

0.002

-'0.005
0.001

* MINIMUM DETECTION LIMITS IN mg/L {ppm)

** MINIMUM DETECTION LIMITS IN pg/L (ppb)



APPENDIX VII GENERAL CHEMICAL ANALYTICAL DATA COMPARED TO 'ﬂlfARIO DRINKING WATER IB;IECTIVES (ODWO). RESULTS IN mg/L (ppm).

oouo

MOEE

_ A SAMPLE : : S .
CONSTITUENT CUIOELINES MOL*  1-100A 1-100B 1-202A 1-2028  1-133A 1-1338  1-138A 1-1388  1-67A ' 1-678
COPPER 1.0 0.0005 " 0.0033 -0.018 0.056 0.16- . 0.01 0.035 0.022  0.01 0.037  0.0029
NICKEL . 0.002 <0.002 <0.002 <0.002 0.005 <0.002  0.004 <0.002 <0.002 - 0.005 <Q.002
LEAD 0.0 0.005 . <0.005 <0.005 -0.006 <0.005. <0.005 <0.005  «0.005 <0.005  0.02  <0.005
ZINC 5.0 0 0005 0.023  0.046. 0.16 . 0.0082 0.032  0.043 . 0.3 0.018 1.8 0.084
IRON 0.3 0.02  0.12 <0.02 0.24  0.056 - 0,09 0.075 0.19  <0.02 1.5 <0.02
MANGANESE 0.05 0.0005. 0.033 0.0016 0.026 0.0022 0.024 0.03 0.025 . 0.0008  0,0047. <0.0005
ARSENIC 0.05 0.001  <0.001 <0.001 <0.001 . <0.001 <0.001 <0.001 <0.001 <0.001 .. <0.001 <0.001
CADMIUM 0.005 0.0002 <0.0002° <0.0002 <0.0002. <0.0002 <0.0002 <0.0002 0.0003 <0.0002  0.0012" <0.0002 °
CHROMIUM . 0.05° 0.0005 . <0.0005 <0.0005 <0.0005 <0.0005 ..0.0008 <0.0005 <0.0005 <0.0005 ' <0.0005 <0.0005
MERCURY ** - 1.0 0.02 NA  NA T NA “NA NA NA NA NA <0.02  <0.02
SELENIUM 0.01  0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 .<0.001 . <0.001. <0.001
CONDUCTIVITY 1137 290 725 . 769 549 557 591 653 2260 242
(@ 25 °C) . : . ‘ ' o
HARDNESS (CaCOz) 80-100 0.2 - 321 27.1 237 0.95 195 206 227 ' 3.65 633 14.9°
CALCIUM 0.05. 69 6.3  62:5 0.2 . 52.7  56.3 . 60.8 0.75 169 4.15

. MAGNESIUM : 0.02 - 36.1 . 2.77  19.7 0.1 5.3 16 -18.2 0.42. . 51.2 1.09

~ SO0IUM. 200 0.02 109  44.1 . 52.3 163 34 35.3  37.8 .- 142 - 234 1.4
POTASSIUM o 0.01 4.318.  0.402. 1.414  0.206 1.27  1.272 1174 0.22 1.583 - 0.316

- ALKALINITY 30-500 - . 158 26 171.5° . 176.2  143.2 1465  153.1  158.4  351.1  24.3
pH = 6.5-8.5 - 8.02 7.06 - 7.96 7.86 . 8.01. 7.9 . 8.02 7.96 7.79 . 6.71
CHLORIOE - 250 0.2 0 206 701 115 . 118 62.8 . 66.2 73.8  81.6. 52t . 57.7
SULPHATE 500 . 0.5  109.8 3.19 . 28.33 28.99 45.12  45.86  41.5 43.26 - 83.32 0.97
NITROGEN =~ : 0.02 - 0.16  <0.02 0.2 0.11 0.15 0.15 - 0.18.  0.15 0.26 -0.03
(TOTAL KJELDAHL) _ : T | 03
AMMONIUM NITROGEN 0.002 - 0.002 0.018  0.002 <0.002  0.004 0.006 0.006 0.004 <0.002 0.008
'NITRATES 0.005  0.195  0.07 0.32 0.31 - 0.1 0.1 - 0.12 - 0.14 0.2 . 0.03
NITRITES 1 © 0.001 0.003 - 0.003 0.004 0.002 0.004 0.004 .0.004 0.003 0.004  0.007
ION BALANCE- CALCLC. 0.7157 3.888 3.308  4.528  3.333  0.5852 . 3.186  1.973. . '3.321  1.378
TOTAL POS: I1ONS 11.19 2.472 ° 7.051 .7.14 5.4 .  5.69%  6.206 . 6.255 22.87 2.106

" TOTAL NEG. IONS. 11.27 2.568 7.28  7.436  5.58  '5.661. 6.015 6.378 - 23.62  2.135
EST. 0ISS. SOLIOS,  628.4 143 385.2  418.1 299 307.5  327.2  365.4 1281 120.6
EST. CONOUCTIVITITY - 1266 293.3‘ 783.3 | T43.3  602.8  622.8. 667.7 2488

646.2

244.2

* Ministry of Environment and Energy m1n1mum detectlon l1m1ts
- %% pesults- and guidelines in pg/L (parts ‘per bllllon) ’
Bold. - exceeds 00WO criterion' . .



. . APPENDIX VII (Cont'd) GENERAL CHEMICAL ANALYTICAL DATA COMPARED TO ONTARIO DRINKING WATER OBJECTIVES. RESULTS IN mg/L (ppm). .

0DWO ‘SAMPLE

" CONSTITUENT  GUIOELINES - 1-117a  1-117B . 1-193A "1-1938 1-303A. 1-3038 1-303A 1-3038 1-88A  1-88B - 1-1584 .1-1588
. : : . ’ (dup) (dup) )

COPPER . 1.0 0.26 0.048 0,092 ©0.018 0.041 0.12  0.04 0.14 . 0.0032  0.095- 0.038  0.053
NICKEL © <0.002 ° <0.002  0.002 <0.002 <0.002 <0.002 -~ <0.002 <0.002 <0.002 <0.002 .<0.002 <U.002
LEAC ’ : * 0.01. <0.005 <0.005  0.089 ° <0.005 <0.005 ~ <0.005 <0.,005 <0,005 <0.005 <0.005  <0.005 <0.005
2INC 5.0 . 0.17 0.01 0.45 0.16 0.17 0.6 - 0.17 . 0.17 0.2 0.024 0.012  0.0033
IRON -~ 0.3 0.063 0.039 2.7 © <0.02 0.073  <0.02 0.069 <0.02 0.1 0.14 0.12 = 0.084
MANGANESE 0.05 0.011  0.0009 0.069 - <0.0005 0:0027 0.0011 '0.0027 0.001 0.015 0.01%6 0.016 - 0.0045
ARSENIC 0.05 <0.001 <0.001 ~ <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CAOMIUM - 0.005 " <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 -0.0003 <0.0002 <0.0002 0.0007 0.0004 <0.0002 <0.0002
CHROMIUM ~ <~ 0.05 <0.0005 <0.0005 <0.0005 ' <0.0005 <0.6005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005  <0.0005
MERCURY* 1.0 - <0.02 © <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 - NA <0.02  NA  NA

- BELENIUM 0.01 <0.001 - <0.001 <0.001 - <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 "<0.001 ~ <0.001 <0.001
CONDUCTIVITY 699 789 299 . - 362 348 348-- 346 345 452 . 543 - 323 358
(@25 °C) : . : S o v : :
HARONESS (CaCOz) - 80-100 . 282 . 0.25 . 123 123 138 142 140 143 - 172 <0.2° 135 .°  <0.2
CALCIUM -~ . ©67.2 0.1 34.5 ©  35.4 38.5 . 40.1 40.2 40,1 43 .. <0.05 38 <0.05
MAGNESIUM : 27.7 0.04 8.93 8.33 . 10.2 _ 10.2 9.73  10.3 15.7 <0.02 9.73 " 0.04 -
S001UM ' 200 - 263 186 T9.36 21.2 13.7 . 13,7 . 13.6 13.5 . 22.9 121 1.2 - 75.9
POTASSIUN - _ 1.39. 0.135. . 1.515  1.45 1.57  1.48 1.5%5 1.435 1.667 0.119 - 1575 - 0.319

" ALKALINITY .., . 30-500 144.9 . 151.1 98,1 93.4 109.1 109 -~ 108.5 . 107.8 120.7 122.2 103 104.9
pH . 6.5-8.5 - 7.86 7.94 8.04 7.78 8.04 8.08 8.0 8.06 - 7.93 8.43°  8.3¢  8.41

_ CHLORIOE . 250 . 68.8 70.7 18.2 33.8 26.3 5.7 - 25.7 25.4 38.9. - 56.6 2.3 28.6
SULPHATE . -~ 500 L 120.7  115.31-  25.95  34.66 28.76 29.11  30.04 - . 29.36  :52.63 54.66° 27.38  27.35
NITROGEN ‘ ' .0.18  .0.17 0.25 0.11 0.2 0.17 0.21 0.18 0.22 0.17 0.24 - 0.19 -
(TOTAL KJELOAHL) . ' ; N . ‘ : o
AMMONIUM NITROGEN . . ©0.004 . 0.008 - 0.016 <0.002 . <0.002 .<0.002 <0.002 <0.002  0.008 <0.002 0.018 0.07
NITRATES . 10 7 0.35  ©0.355 . 0.475 . 0.5 0.595 0.56  0.595 .0.56 0.305 0.285 0.4 - 0.425
NITRITES I & 0.003 - 0.002 0.005 <0.001 0:002 : <0.001 0.002 0.001 0.005 <0.001 0.006 ©0.003
10N BALANCE CALC. . ' 8.255 8.902  5.011. 4.881 4.937 2,192 3,608 1.453 3.364  1.286 0.5776 5.78.
TOTAL POS. IONS o T+ 6.812  8.103 2.903  3.411  3.397 . 3.474-  3.438  3.472 4477  5.266 3.269  3.314
TOTAL NEG. IONS . . 7375 . 7.441 0 3.049  3.578° 3.564 ° 3.55° 3,562 - ~3.523 = 4.627- . 5.199  3.288 - 3.505
EST. OISS. SOLIOS . 402° 466 160.4 194 188.2  189.2  189.6 188.3  249.8 - 308.2 175.8  198.1

EST. CONDUCTIVITITY . 808.2° .807.2 3222 388.8 - 378  381.3 380.8 380 . 503.3 544.2  355.6  346.7

* results in ﬂé/L '(parts per billion)
Bold - results exceed OOWO criteria,



APPENDIX VII (Cont'd) 'GENERAL CHENICAL ANALYTICAL DATA COMPARED VTO ONTARIO DRINKING WATER (BJECTIVES;

RESULTS IN mg/L (ppm).

oDWO . SAMPLE . . : L i o
_CONSTITUENT GUIDELINES 1-126A . 1-1268  1-126A - 1-126B .  Trip 1-151A  1-151B . 1-52A 1-528
) I (Dup) . .(Dup) Blank : S
COPPER - 1.0 0.029° 0.0074. 0.024 ~ 0.0067 <0.0005 - 0.12  0.021° 0.0027 0.4
NICKEL . <0.002 <0.002 <0.002 <0.002 . <0.002 <0.002 <0.002 '<0.0602 0.019
LEAD 0.01 . <0,005 -<0.005 <0.005  <0.005 <0.005 <0.005 <0.005 -<0.005 <0.005
ZINC - 5.0 . 0.16 0.15 0.15 0.1 0.0008 - 0.25 0.013 10.022 1.3
. IRON 0.3 0.17 0.15 0.17 0.15° <0.02. 0.12 0.033 0.46 . <0.2°
© MANGANESE" “0.05 0.012 .0.012 ©0.012 . 0.012 <0.0005 0.012 - 0.0008  0.67 ~ 0.81
ARSENIC 0.05 <0.001 . <0.001 <0.001 <0.00% <0.001 <0.001 <0.001% <0.001 - <0.001
CADMIUM . 0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 '0.0003
. CHROMIUM 0.05 - 0.0006 <0.0005 .<0.0005 <0.0005 <0.0005 <0.0005 .0.0008 .  0.0006 -0.0019
MERCURY* 1.0 . <0.02 <0.02 . <0.02 . <0.02  <0.D2° <0.02 - <0.02 - .- <0.02 <0.02
SELENITUM 0.01 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CONDUCTIVITY .335 . 334 335 - 33 4 ‘502 © 93.8 493 17
(8 25 °C) ' o : . S SR
- HARDNESS - (CaCOz) . 80-100 135. 135 135 - 136 <0.2-- 209 . -28.9 238" 0.55
CALCIUM _ . - 39 39.1 39.1 39.15  <0.05 46.4 4.70 " 72.7. 0.2
MAGNESIUM . 9.16 9.08 9.1 9.18 ©  <0.02 . 22.6 4.18 13.6 <0.02
SODIULM . 200 13.66 13.75 13.49 13.74  <0.02 23 11.51 10.5 0.03
-~ POTASSIUM . 1.59 . 1.582 - 1.579 1.576 <0.01 - 1.203 - 0.285 1.5 0.02
_ ALKALINITY " 30-500 162.2 ° 101.9 102.1 102.0 2.1 132.8 4.9 204.0 7.7
“pH 6.5-8.5 8.32 8.30 8.34 8.34 6.23 7.81 5, 7.63 6.46
CHLORIDE 250 28 2150 274 27.7 <0.2 444 7.2 . 20.90 <0.2
SULPHATE 500 27.41. 2698 27.03° 26.98 . <0.5 64.12 17.32 3111 <0.5
NITROGEN 0.25 0. 26 0.25 . 0.23- <0.02 . 0.18 0.07 0.52 0.39
(TOTAL XJELDAHL) . . S ; o : :

AMMONIUM NITROGEN .- 0.024 0.022 _ 0.018 0.022 ' 0.006 0.008 .0.05 . 0.262  0.322
. NITRATES - - 10 0.435 0.42 0.42 :+  0.42 <0.005 = 0.335 0.05 0.21 - 0.02
NITRITES o1 .0.008 . 0.006 0.005, 0.006  0.001 6.002 0.003 0.012 0.006

- 1ON BALANCE -CALC. 2.979  2.013 - 2.367  1.938 4027.0 . 1.129 - 15.23 1 1299 329 7
TOTAL POS. IONS 3.336  3.338  3.329 3.349  0.001 5.207 1.092 - 5.261 0.036
TOTAL NEG. IONS . . 3.436  3.406° - 3.408  3.413  0.042 5.266  0.9473 5.329 0.1553
EST. DISS. SOLIDS 183.1 .182.0° 181.9. 182.4 1.289 284.2-  .58.47 . 275.9 5.46 .
EST. CONDUCTIVITITY 370;4 368.1 3695 2.102 578.5 126.1 542.5 9.414

©368.5

* results in pg/L (parts per bllllon)
Bold - exceeds Ontarlo Drlnklng Water Objectlves



IVAPPENbIX VII (Cont'd) GENERAL CHEMICAL ANALYTICAL DATA COMPARED TO OﬂIARIO DRINKING WATER OBJECTIVES. _RESULTS IN ﬂUIL (ppm).

: , 0DWO -SAMPLE o v . o . - . . B .
CONSTITUENT " GUIDELINES 1-31A  1-318. 1-37A 1-378 1-136A 1-1368 1-181A . 1-181B 1-204A 1-2048 - 2-9A°  2-98  2-10A

- COPPER 1.0 © 0,095 - 0,12 ~ 0.099° 0.028 0.026 0.012 . '0.0068 0.014.. -'0.024 - 0.28 ° .0.0084 0.025  0.0035
NICKEL - ' <0.002 <0.002 <0.002 <0.002 0.002 <0.002 = <0.002 - <0.002 <0.002 <0.002 '<0.002 <0.002 = <0.002
LEAD 0.01 ~ <0.005 <0.005 <0.005: <0.005 <0.005 <0.005 ~<0.005 <0.005 0.008 <0.005 <0.005 <0.005 ° <0.005
2INC 5.0 0.068 0.075 0.066 0.074 0.27 0.1 0.17 - 0.98 0.15 0.21 .- 0.062 " 0.012  0.0072
IRON 0.3 .= 0.14 0.043 Q.57 0.11 0.33 <0.02 0.059 '0.023 0.071 0.066 0.17 0.14 - 0.13

- MANGANE SE 0.05 ° 0.032 0.0034 0.02 ~ 0.0045 0.022 <0.0005 0.018  0.0047 0.0065 0.0023 0.0056 0.0026- 0.0039
ARSENIC 0.05 . <0.001 <0.001 <0.001 <0.001 <0.0071 <0.001. <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001
CADMIUM.. - 0.005 - <0.0002 <0.0002 <0.0002 - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002- <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
CHROMIUM - 0.05 - <0.0005 <0.0005 <0.0005 '<0.0005. 0.0008 0.0007  0.0009 ©0.0007 0.0005 0.001% <0.0005 0.0007. 0.0014
MERCURY* 1.0. " NA NA. NA . NA 0 NA " NA . NA. ° NA . NA- " NA <0.02 <0.02  <0.02
SELENIUM . 0.01 - ©  <0.001 - <0.001 <0.001 '<0.001. <0.001 <0.00% °~ <0.001 <0.001 <0.00%1 "<0.001 <0.001  <0.001 <0.001
CONDUCTIVITY L 324 314 297 - 354° 1261 . 85 401 398 1660 1690 299 309 - 282 ¢

S@25°0) . - & o . : = : : T .
HARDNESS (Cac03) 80-100. - .144.26 140.0 113.28 - 127.44 398.81  3.37  155.73 ~'151.5 ° 620.92 375.15 132 . 0.5 121"
CALCIUM - - 39.95 - 38.45 30.15° 35.05 82.90 . - 0.85 . 44.4 43.2 M3.00 ' 78.7 . 36.9 0.1 34.2
MAGNESIUM . - © . 0.8 10.58 9.22 9.71 © 46.6 0.31  10.9 10.6 62.4 43.4  9.55  0.05 8.77
'SODIUM . 200 9.77  9.66 15.81  18.49 113.0 15.12 20.68 . 20.31 155.0 233.0 ° 8.92 70 - & 9.12
POTASSIUM S - 1.581 1.526 3.326 1.785 2.165 0.3t - 1.401  1.378  1.852  1.434 = 1.79  0.32 1.64
ALKALINITY 30-500 - 109.8 ~ 105.7 . 80.9 ° '59.4 207.5 - 14.4 122.4 . - 121.5 267.0 274.9 ~ 97.5 97.8 93.1
pH : 6.5-8.5 - 8.23 8.2 8.09 7.48 - 8.02  6.85 8.21 8.16 7.97 - 7.95 8.06 8.04 8.10
CHLORIDE 250 17.0 16.8 27.60  30.40 217.0 16.6 35.8 35.4 . 281.0 278.0 173 . 173 17.3
SULPHATE 500 323 31.16 2736 64.437-129.25 0.58 = 30.9 30.56 184.%  195.05 29.51 © 29.86-  25.19
NITROGEN - ’ 0.2 0.6 0.61 °  0.19.: 0.45 0.20 . 0.09 . 0.1 - 0.29 . 0 25 0.23 6.21 0.37
(TOTAL KJELDAHL) ' w - ' : I S R ‘ B » :
AMMONIUM. NITROGEN o -0.002 0.004 0.016 ° 0.002  0.016 <0.002 = <0.002  0.006 0.12 0.004  0.016 0.012 - 0.03

. NITRATES , 10 . 0.335 0.355 0,3 . 0.35  0.285 0.075. 0.215 0.21  .0.095 0.09 " 0.4 0.395. ~ 0.395
 NITRITES 1 ' 0.004 0.003 © 0.028 <0.001 0.014 0.002 ° <0.001  0.003 0.0035  0.005 0.007 0.005 0.006
'ION BALANCE CALC. ‘ 0.7143 ' 0.4025 1.568  0.3851 0.2827 5.423 1.702  3.345  2.694 1.536. 0 59 67 - 0.987 1.157
TOTAL POS. 1ONS L 3.348  3.249 3,037 | 3.398 12.94 0.7337  4.048  3.947 17.56 17.67 3.062 3.063 2.869
_TOTAL NEG. IONS - L. 0. 33712 3,262 2.99 - 3.411  12.98 .0.7735 4117 4.079 - 17,10 17.4 3.08 3.093 2.902
EST. DISS. SOLIDS 179.8 - 174.2. 164.3  197.6 - 718.7 42.88  219.7 216.5 960.6  997.6 165.2. 179 . 154.8 -
-EST. CONDUCTIVITITY - . '362.1 351.4- 335.3 . 400.3 1441 °  85.09  442.7  435.3 .1902 . 1893 333.9 310.2 313.0

* results’in ug/L (parts per billion)
Bold - exceeds ODHO cr1ter|a



APPENDIX VIII .

. ORGANIC AND PESTICIDE PARAMETER ANALYTICAL RESULTS



~ APPENDIX Vill

CONSTITUENT

' 2,4,6-TRICHLOROPHENOL

'2,4,5-TRICHLOROPHENOL

-2,3,4-TRICHLOROPHENOL - -

2,3,5,6-TETRACHLOROPHENOL -

. 2,3,4,5-TETRACHLOROPHENOL
PENTACHLOROPHENOL
DICAMBA

" " 2,4,D-PROPIONIC ACID.

2,4-DICHLOROPHENOXYACETIC
SILVEX = =~

- 2,4,5- TRICHLOROPHENOXYACETIC
2,4-DICHLOROPHENOXYBUTYRC
'PICLORAM

AMETRYNE

_PROMETONE

. PROPAZINE -

ATRAZINE

PROMETRYNE

“SIMAZINE

SENCOR

‘BLADEX

~ ATRATONE

DETHYLATED ATRAZINE
METOLACHLOR

LASSO

DIETHYL SIMAZINE
HEXACHLOROETHANE
1,3,5-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE

- HEXACHLOROBUTADIENE

1',2,3-TRI’_CHLOROBENZENE
2,4,5-TRICHLOROTOLUENE
2,3,6-TRICHLOROTOLUENE :
1,2,3,5-TETRACHLOROBENZENE
1,2,4, 5-TETRACHLOROBENZENE -
2,6,a-TRICHLOROTOLUENE -
'1,2,3,4-TETRACHLOROBENZENE
'PENTACHLOROBENZENE

PCB (total) :

* MINIMUM DETECTION LIMITS IN ng/L (ppt) -

100

20'
100

- 100

10
20
10
50 -

100
100
.20

50
200
NA

- 60

50
50
50
50
50

100
50

200
500

500
200
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N
O



. PP-DDD"

APPENDIX VIlI

CONSTITUENT - mpbLr

HEXACHLOROBENZENE .
HEPTACHLOR .

ALDRIN

" PP-DDE.

MIREX

A-BHC HEXACHLOROCYCLOHEXANE
B-BHC HEXACHLOROCYCLOHEXANE
- G-BHC HEXACHLOROCYCLOHEXANE
A-CHLORDANE

G-CHLORDANE _

OXYCHLORDANE- -

" OP-DDT - '

PP-DDT - |
. DMDT METHOXYCHLOR
HEPTACHLOREPOXIDE

~ ENDOSULFAN |-

* DIELDRIN. -

_ENDRIN
ENDOSULFAN 1l

' ENDOSULFAN SULPHATE

SDOIAONN 2O OINNN= o aglaaaa

'OCTOCHLOROSTYRENE o o
TOXAPHENE - o L 500
'DIAZINON - o _ 20
DICHLOROVOS B 20
'DURSBAN : ' o o 20
ETHION. . ' - -20:
GUTHION o o NA
MALATHION ’ . .. 20
MEVINPHOS AR .20
- METHYPARATHION . S B0
METHYLTRITHION -~~~ - 20
PARATHION- - - .20
'PHORATE (THIMET) . o © 20
RELDAN o o o 20
RONNEL. - . ' . 20
AMINOCARB A ~ NA
. BENOMYL - : - NA .
SBUX . - NA

* MINIMUM DETECTION LIMITS IN ng/L (ppt).



APPENDIX vl -

CONSTITUENT - = | MDL*

CARBOFURAN - ST N 2000
- CIPC T , 2000
‘DIALLATE ' . .. 2000
EPTAM 3 I 2000
IPC SRR . 2000
PROPOXUR ST - 2000
SEVIN . - : ‘ , © 0200
SUTAN - ' - 2000 . -

- HEXACHLOROCYCLOPENTADIENE - ~ NA-

* MINIMUM DETECTION LIMITS IN ng/L (ppt)



APPENDIX VIII .

CONSTITUENT

BLANK' Di-n-BUTYLPHTHALATE

" 'BLANK BIS (2-ETHYLHEXL) PHTHALATE
DIBENZO (a,h) ANTHRACENE
BENZO (g, h, i) PERYLENE

BIS (2- CHLOROISOPROPYL) ETHER
BIS (2-CHLOROETHOXY) METHANE
NAPHTHALENE _
ACENAPHTHYLENE -
2,6-DINITROTOLUENE .-
ACENAPHTHENE ‘

. 4-CHLOROPHENYL PHENYL ETHER
2,4- DINITROTOLUENE

FLUORENE

* . N-NITROSODIPHENYLAMINE

4-BROMOPHENYL PHENYL ETHER |
PHENANTHRENE -
ANTHRACENE )
Di-n-BUTYLPHTHALATE .
FLUORANTHENE

PYRENE _
'BUTYLBENZYLPHTHALATE

* MINIMUM DETECTION LIMITS IN ng/L (ppt)

0.2

- MDL*

- 0.2

1.0
0.5

" 0.2

0.2

0.2
0.2
0.5
0.2
0.2
0.5

- 0.2

2.0

. 0.2
. 0.2

0.2
0.2

"0.2

0.2

05



' APPENDIX VIl °

CONSTITUENT |
'BENZO (a) ANTHRACENE
CHRYSENE

BIS-(2-ETHYLHEXYL) PHTHALATE

Di-n-OCTYLPHTALATE
BENZO (k) FLUORANTHENE"
BENZO (a) PYRENE. .
.INDENO (1,2,3-cd) PYRENE
DIPHENYLAMINE = -

©  3,3-DICHLOROBENZIDINE

BIS (2- CHLOROETHYL) ETHER
CAMPHENE -

DIPHENYL ETHER -

“N-NITROSODI-N-PROPYLAMINE
1-CHLORONAPHTHALENE -

. 1-METHYLNAPHTHALENE .
‘2-CHLORONAPHTHALENE - -
' 2-METHYLNAPHTHALENE

" 5-NITROACENAPHTHENE

- BENZO (B) FLUORANTHENE :
BIPHENYL

INDOLE

'PERYLENE '

* MINIMUM DETECTION LIMITS IN ng/L (ppt)
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APPE-IIDI'X Vil (Cont.'d) CHEMICAL ANALYTICAL DATA F(R (RGMIIC AIlD PESTICIDE PARANTERS COMPARED TO ONTARID DRINKIIIG WATER OBJECTIVES (muo). )
ALL VALUES IR ng/L (ppt). o

~ObH0 . SAMPLE

CONSTITUENT : ~ GUIDELINES 1-1174  1-1178 1-193a  1-1938  1-303A 1-3038 1-350A 1-3508° 1-88A 1-888. 1-1584 1-158B°
2,4,6-TRICHLOROPHENOL . ©-. 5000 - . <20 - <20 - <40 <20 <20 <20 <20 <20 - - <20 <20 <20 <20
2,4,5-TRICHLOROPHENOL . . ° _ <100 <100 <200 - <100 ~ <100 <100 <100 <100 <100~ <100 . <100 . <100
2,3,4-TRICHLOROPHENOL : ) <100 - | <100 <200 <100 <100 <100 - <100 - - " <100 <100." © <100 <100 - <100
2,3,5,6-TETRACHLOROPHENOL <10 <10 <20 <10~ <10 <10 <10 - <10 <10 <10 - <10 <10
2,3,4,5-TETRACHLOROPHENOL . - <20 <20 <40 - <20 “<20 <20 <20 = <20 <20 . .<20 - <20 <20-
PENTACHLOROPHENOL - © 60000 - <10 <10 = <20 <10 20 .. 20 - <10 - 20 <10 <10 <10 <10
DICAMBA 120000 , <50 . <50 <100 <50 . <50 - <50 <50 <50 <50 <50 - <50 . <50
2,4,0-PROPIONIC ACID ' <100 - <100 <200 <100 ° <100 <100 - <100 <100 <100 <100 <1006 - <100
2,4~ DICHLOROPHENOXYACET]C - . <100 <100 <200 <100 <100 <100: <100 <100 <100 <100 <100 = <100
+ SILVEX LT L <20 . <20 <40 . <20 <20 - <20 <20 <20 <20 <20 <20 <20
2,4,5-TRICHLOROPHENOXYACETIC : <50 <50 . <100° <50 <50 <50 <50 <50 <50 <50 <50 <50
2,4-01CHLOROPHENOXYBUTYRC " <200 * <200 <400 <200 <200 <200 <200 = <200 <200 . <200 <200 <200
PICLORAM = . 190000 NA . NA NA -NA “NA . NA NA "NA NA - . NA NA NA
AMETRYNE : <50 . <50 .- <50 <50 <50 .. <50 <50 . <50 <50 <50 <50 <50
PROMETONE - - . <50 . - <50 <50 <50 <50 . <50" <50 <50 . - <50 <50 <50 . <50
PROPAZ INE S <50 <50 - <50 <50 <50 -~ <50 - <50 . - <50 <50 <50 <50 <50
ATRAZINE : 1M0. - 120 100, 90 100 <50 130. - 80 - 110 80 120 40
PROMETRYNE ' - 10000 <50 <50 <50 . <50 <50 . <50 <50 <50 "<50 - <50 <50 - <50
SIMAZINE : . 100000 <50 - <50 <50 <50 - <50 <50 <50 <50 - - <50 <50 <50 <50
- SENCOR » : - _-.<100 - <100 . <100 <100 <100 <100 . <100 <100 <100 <100 <100 . <100
BLADEX : o - © <100 . <100 . <100 <100 <100 <100 <100 . <100 <100 <100 ~ <100 <100
ATRATONE <50 - <50 <50 . <50 - <50 <50 . <50 <50 ‘<50 <50 - <50 <50
" DETHYLATED ATRAZINE o .. <200 <200 - <200 <200 <200 <200 <200 <200 - <200 <200 <200 <200
METOLACHLOR _ - 50000 - . <500 <500 <500 <500 <500 . . <500 ° <500 = <500 <500 - <500 <500 = <500
LASSO : . <500 <500 - <500 <500 - <500 - - <500 <500 <500 - <500 <500 <500 * . <500
" DIETHYL SIMAZINE. oL <200 <200 <200 <200 - <200 - <200 <200 <200 <200 <200 . <200 - <200
' HEXACHLOROETHANE . . : <1 <1 <1 <1 <1 <1 <1 - <1 <1 o<1 -« <1
1,3,5-TRICHLOROBENZENE : o T <5 . <5 <5 - <5 . <5 5 - <5 <5 <5 . <5 <5 . <5
1,2,4-TRICHLOROBENZENE - . - <5 - <5 . <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
HEXACHLOROBUTADIENE T <1 <1 <1 < R <1 - <1 <1 ¢ <1 <1 ' <1 - <1
1,2,3-TRICHLOROBENZENE . ' -<5 <5 <5 <5 <5 <S5 <5 <5 <5 <5 <5 <5
2.4.5-TRICHLOROTOLUENE T < - <5 5 <5 5 . <5 - < S <5 <5 <5 <5
2,3,6-TRICHLOROTOLUENE o - <5 <5 . <5 <5 <5 <5 . <5 <5 <5 <5 o <5 - <5
1,2,3,5- TETRACHLOROBENZENE . <1 <1 <1 o<1 <1 <1. <1 <1. <1 BERS <1 <1
1,2,%4,5-TETRACHLOROBENZENE B <1 o<1 <1 - <« <1 © <1 <1 <t <1 <1 T
2,6,a-TRICHLOROTOLUENE =~ S <5. <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
1,2,3,4°TETRACHLOROBENZENE Co <1 T« <1 < <1 .« < <1 <1 - <.«
PENTACHLOROBENZENE ) ) <1 <1 <1 <. - -« <1 <1 <1 <1 ’ <1 <1 <1
pPCB (total) . . I <20 - <20 <20 <20 <20 . <20 <20 - <20 <20 - <20 <20 <20



-APPENDIX VIII (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. - ALL VALUES IN m/l; ‘tppt)-

} SAMPLE o : . . : o . .
CONSTITUENT : ' 1-117A 1-117B .. 1-193A  1-1938  1-303A 1-3038 1-350A 1-3508 1-88A 1-88B- 1-158A 1-1588
HEXACHLOROBENZENE B <1 <1 <1 <1 <« . <1« <1 .« <1 R3 <1
"HEPTACHLOR <1. <1 <1 <1 <1 . <1 . <1’ <1 o<l <1« <1
ALDRIN : . <1 <1 < <1 - <1 <1 <1 -« <1 <1 <1 T«
| PP-DDE . - B . <1 1 - < S B E <1 <1 <1 <1 <1 < <1
MIREX T : B <5 . ' <5 <5 - <5 <5 <5 <5 <5 - <5. <5 <5 <5
A-BHC HEXACHLOROCYCLOHEXANE o<« <1 <1 <1 R P | T < <1 IR I B <1
B-BHC HEXACHLOROCYCLOHEXANE SR <1 3 <1 <1 <1 < T« <1 <1 <1 <1
G-BHC HEXACHLOROCYCLOHEXANE v <1 <1 <1 <1 . <1 <1 <} Lo <1 0« <1 <1
A-CHLORDANE™ . o <2 o< T <2 o< <2 < - <« . < S <2 <2 <2 <2
G-CHLORDANE ’ - <« <@ . <2 <2 <2 <2 <2 <2 < . <2 <2 <2
OXYCHLORDANE - : . <2 <2 <2 L - <2 <2 <2 <2 <2 - <2 o <2
OP-DDT : ' <5 <S5 <5 <5. . <5 <5 <5 <5 <5 <5 <5 <5
PP-DDD .. o ’ _ <5 <5. <5. <5 <5 <5 <5 <5 <5 - <5 " <5 <5
PP-DDT ’ Co i <5 <5 <5 <5 - <5 <57 <5 <5 . <5 <5 - <5 <5
DMDT METHOXYCHLOR . - : - <5 <5 <5 - <5 <5 <5 . <5 - <5 <5 <5 <5 <5
" HEPTACHLOREPOX IDE : <1 Lo <1. <1 <1 .« <1 <1 <1 <« <1«
ENDOSULFAN 1 o _ <@ - <. <2 @ @ < <2 - <2 @ <2 < . <@ <@ 1 <
" DIELDRIN . : ..o <2 < @ < <@ <2 S <2 . . <2 <2 <2 <2 -
ENDRIN ' oo - <5 T <5 <5 <5 <5 - <5 " <5 - <5 - <5 <5 = <5 <5
ENDOSULFAN 11 ) - R A . <5 <5 <5 <5 . <5 <5 <. <5 <5 . <5
ENDOSULFAN SULPHATE . : <5 . <5 <5 <5 <5 <5 <5 <5 <S5 - <5 - <5 <5
OCTOCHLOROSTYRENE - ‘ <1 <. <t <1 <1 <1 <1 <« <1 <1 <1
TOXAPHENE" : <500. <500 <500 . <500 <500 <500 - <500 <500 <500 <500 - <500 <500
DIAZINON o . <20 <20 <20 <20 <20 . <20 <20 <20 <20 <20 - <20 <20
DICHLOROVOS o - - . <20 <20 . <20 <20 <20 . <20 <20 <20 <20 <20. <20 . <20
DURSBAN ‘ .. <20 <20 <20 . <20 - <20 <20 <20 <20 <20 . <20 . ' <20 - <20
ETHION ' - : <20 .. <20 <20 <20 <20 . <20 <20 <20 <20 <20 <20 <20
GUTHION - NA _NA' NA NA - NA NA . NA NA NA NA, NA © NA
MALATHION - . S0 <20 <200 <20 <20 . <20 <20 . <20 <20 <20 <20 <20 - <20
MEVINPHOS o : <20 <20 <20 . <20 - <20 <20 * . <20 <20 <20 <20 . <200 . <20
METHYLPARATHION : <50 .<50 - <50 - <50 <50 <50 <50 <50 - <50 <50 <50 <50
METHYLTRITHIDN ° o . <20 <20 <20 <20 <20 - <20 - <20 <20 - <20 <20 - <20 <20
PARATHION ) L <20 - <20 . <20 <20 <20 = <20 <20’ <20 <20 ' <20 - <20 <20
PHORATE (THIMET) = .. - T <20 <20 <20 .- <20 <20 <20 <20 <20 <20 <20 <20 <20
RELDAN ) - : <20 . <20 <20 - <20 <20 <20 <20 <20 <20 <20 - <20 - <20
- . RONNEL . - o <20 T<20 - <20 <20 <20 <20 <20 -<20 <20 T <20 <20 <20
AMINOCARB . NA . NA NA. - NA NA NA “‘NA NA "NA _ NA NA T NA .
BENOMYL . NA NA - NA ~NA NA NA NA NA . “NA . NA - NA NA..

BUX . v : NA NA NA O NA NA . NA - NA NA NA - NA NA . NA



APPENOIX VIII (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. ALL VALUES IN né/L (ppt).

SAMPLE

CONSTITUENT - . ) - 1-1178 1-1178 1-193A  1-1938 1-303A  1-3038  1-350A 1-3508 1-88A 1-888. 1-158A 1-1588
CARBOFURAN : <2000 <2000 ~ <2000 <2000 <2000 . <2000 - <2000 . <2000 <2000 <2000 <2000 <2000
CIPC . : <2000 <2000 <2000° . <2000 <2000 <2000 <2000 <2000 - * <2000 <2000 <2000 <2000
OIALLATE - e <2000 <2000 . <2000 <2000 - <2000 <2000 <2000 <2000 " " -<2000 . <2000 <2000 <2000
EPTAM ; L o <2000 <2000 <2000 <2000° <2000 <2000 <2000 - <2000 = <2000 <2000 . <2000 <2000

© - IPC ' ’ <2000 <2000 <2000 <2000 <2000 - <2000 <2000 - <2000 <2000 - <2000 <2000 - <2000
"PROPOXUR . . . : <2000 <2000 <2000 - <2000 <2000 - <2000 <2000 <2000. <2000 <2000, - <2000 - <2000
SEVIN S <200 <200 <200.. <200 <200 . . <200 <200, <2000 | <200 - <200 = <200 . <200

" SUTAN <2000 <2000 <2000 <2000 <2000 <2000 . <2000 <2000 . <2000 <2000 <2000 <2000

HEXACHLORGCYCLOPENTADIENE S NA " NA NA: NA. NA " NA - NA " NA NA NA - NA NA



ALL VALUES IN pg/L (ppb).

" APPENDIX VIII (Cont'@) ‘CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS IN VATER.

. "SAMPLE
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. ALL VALUES IN pg/L (ppb).

APPENDIX VIII (Cont'd) CHEHICAL’ANALYT!CAL DATA FOR ORGANIC AND PESTiClDE PARAMETERS IN WATER.

" SAMPLE
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APPENDIX VIII (Coﬁf‘d) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE.PARAHETERSQ “ALL VALUES -IN ng/L (ppf).

0DWO . SAMPLE

CONSTITUENT - GUIDELINES 1-126A - 1-126B ' 1-126A 1-1268 TRIP 1-151A " 1-1518 " :1-52A 1-528
‘ ' ' (DUP) .- (DUP)  BLANK L . .
2,4,6-TRICHLOROPHENOL - 5000 . <20 <20 <20 <20 <20 <20 <20 <20 <20
2,4,5-TRICHLOROPHENOL ) . <100 <100 - <100 <100 <100 <100 <100 <100 <100
2,3,4~TRICHLOROPHENOL <100 <100 <100 <100 <100 = <100. <100 <100 <toc-
2,3,5,6-TETRACHL0R0PHEN0L3 : . To<10 . <10 <10 <10 T <10 <10 <10 <10 <10
2,3,4,5-TETRACHLOROPHENOL : -.<20 <20 <20 <20 <20 <20 <20 <20 <0
PENTACHLOROPHENOL = ~ 60000 - <10 <10 <10 <10 <10 <10 .10 <10- 10
DICAMBA ] .~ 12000 <50 <50 . <50 <50 = <50 <50 . <50 - <50 <50 °
2,4,0-PROPIONIC ACID S . <100 <100 <100 <100 <100 <100 . <100 <100 <100
2,4~ DICHLOROPHENOXYACETIC - : ‘ <100 - <100 <100 <100 <100 <100 <100 <100 <100.
SILVEX . <20 . T <20 . <20 - <20 = <20 ‘<20 © <20 . <20 <20
2,4,5-TRICHLOROPHENOXYACETIC <50 <50 - <50 <50 - <50 <50 <50 <50 . <50
2,4- DICHLOROPHENOXYBUTYRC . <200 <200 - <200 <200 <200 <200 <200 <200 . <200 .
PICLORAM ' 190000 NA -NA NA NA NA NA NA © NA NA
AMETRYNE . ' <50 <50 . <50 <50 <50 <50 <50 <50 <50 -
PROMETONE o . <50 - <50 <50" - <50 <50 <50 <50 <50 . <50°
- PROPAZINE = - e ) : <50 <50 - <50 <50 <50 -~ <50 <50 . <50 <50 .
- ATRAZINE . 60000 . 110 100 90 -110 <50 100 . 50 60 90
PROMETRYNE o - 10000 <50 - <50 <50, <50 . <50 . <50 <50 ° -<50 <50
SIMAZINE : . 100000 - <50 <50 . <50 <50 " <50 . .<50 © <50 - <50 <50
SENCOR . : E <100 . <100 - <100 . <100 - <100 <100 <100 <100 <100
- BLADEX o o i <100 - <100 <100~ <100 <100 -~ . <100 ° <100 ~ <100 - - <100
ATRATONE _ . <50 <50 <50 <50 <50 ‘<50 <50 <50 <50.
DETHYLATED ATRAZINE R . <200 <200 <200 <200  <200° <200 " <200 <200 <200
* .METOLACHLOR 50000 ' <500 <500 <500 . <500 = <500 <500 <500 <500 <500
LASSO . - . - <500 <500 <500 <500 <500 - <500 <500 <500 <500
"DIETHYL SIMAZINE : e ) <200 . <200 <200 <200 . <200 <200 <200 . <200 . ~ <200
HEXACHLOROETHANE o <1 <1 <1 <1 <1 <1 . <1 <1 o<t
*1,3,5-TRICHLOROBENZENE o .o<5 <5 <5 . <5 <5 <5 <5 <5 <5
- 1,2,4-TRICHLOROBENZENE ' <5 <5 <5 5 . <5 <5 <5 " <5 12
HEXACHLOROBUTADIENE . T <1 o<t <1 <] <1 <1 <1 <1 . <1
1,2,3-TRICHLOROBENZENE. . o <5 . <5 <5 B <5 <5 <5 . <5 <5
2,1.,5 TRICHLOROTOLUENE - ) - <5 <5 . . <5 - <5 <5 "<5 <S5 - <5 . <5 .
2;3,6-TRICHLOROTOLUENE : TR R <5  <5. <5 <5 . <5 <5
1,2,3,5-TETRACHLOROBENZENE - S <1 <1 - <« <1 <1 <1 <1 o<« 3
1,2,4,5-TETRACHLOROBENZENE _ : <1 <1 <1 <« <1 <1 <1 <1 T4
2,6,a-TRICHLOROTOLUENE ' A R <5 <5 <5 <5. . <5 . <5 <5
1,2,3,4-TETRACHLOROBENZENE <« <1 EE3 AT S S § <1 <1 3
PENTACHLOROBENZENE <1 <1 <1 - <1 o< .o<1 <t <1 - 4
pcB

(total) . . S <0 <0 <20 <20 @ @ <@ <o <20



APPENDIX VII1 (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC-AND PESTICIDE PARAMETERS. ALL VALUES IN.ng/L (ppt).

o SAMPLE o L ; ' i .
CONSTITUENT . .o ¥-126A 0 1-126B - 1-126A 1-126B TRIP 1-151A. 1-1518  1-52A 1-528 -
: S o ' ©.(DUP)  (DUPY  BLANK - : : ' .

. HEXACHLOROBENZENE . - . «a A <« <1 . <« a0« 3
"HEPTACHLOR : <1 <1 <1 - <1 <1 <1 - <1 B <1
ALDRIN . - : <1 <1 <1 <1 - <t T <1 - <i o« <1
PP-DDE . <1 <1 1 - <1 - <1 <1 <1 - <1 <1.

" MIREX- - e ' . <5 <5 <5 <5 <5 <5 <5, <5 <5
A-BHC HEXACHLOROCYCLOHEXANE - <1 <1 <1. <1 <1 <1 <1 1 <1
B-BHC HEXACHLOROCYCLOHEXANE - .- RS BT ¢ | <1 - <1 <1 <1 - <1 . <1 . <1
G-BHC HEXACHLOROCYCLOHEXANE <1 <« <1 <1« <1 - <t . o« 3
A-CHLORDANE ) s «@ . <@ @ .« <2 <2 < @ . <2 <2
G-CHLORDANE ;. <2 <@ - < . %2 «@ o< <@ - <« = =<2
OXYCHLORDANE - ) . : <2 <2 <2 <2 <2 < . <@ <2 <2
OP-DDT . <5 <5 <S5 5. <S5 <5 <5 <5 <5
PP-DDD _ i <5 <5 - 5 . <5 < S <5 <5 <5
PP-DDT . o - <5 <5 <5 <5 @ <5 <5 <5 - <5 - <5
"DMDT METHOXYCHLOR . ‘<5 - <5 <5 - <5 <5 <5 <5 T <5 <5
HEPTACHLOREPOXIDE <1 <1 T R | <1 <1 <1 . <t <1

" ENDOSULFAN I ‘ ) <2 <2 <. < . < . <« = < 2 . <
DIELDRIN . L <2 R ¥ <2 <2 <2 <2 <2 <2 T <2
'ENDRIN ) . o <5 <5 <5 <5 <5 . <5 5T <5 <5
'ENDOSULFAN 11~ : . <5 <5 - <5 . - <5 . <5 <5 5 <5 © <5 .

- ENDOSULFAN SULPHATE <5 <5 5 <5 © <5 <5 <5 . <5 <5
OCTOCHLOROSTYRENE <1 <] <1 <1 <1 <1 <51 <1 <1
TOXAPHENE - "~ <500 <500 <500 .<500 <500 <500 © <500 <500 <500 -
DIAZINON o . <20 <20 <20 . <20 <20 .. <20. <20 <20 . <20
DICHLOROVOS . .o <20 <20 = <20 <200 - <20 . <20 <20 <20 = <20
DURSBAN . B ’ <20 <20 <20 <20 <20 <20 <20. . <20 . <20 . ) .
" ETHION . <20 <20 <20 & <20 " <20 . <20 7. <20 . <20 ‘<20 . . o
GUTHION S NA ~ NA NA NA NA NA NA- . NA NA ’ )
" MALATHION : : <20. <20 <20 <20 <20 <20 <20 | <20 <20
MEVINPHOS . S <20 <20 <0 <20 <20 <20 * <20 - <20 <20
METHYLPARATHION * - . <50 . <50 <50 <50 <50 - <50 <50 <50 . <50
METHYLTRITHION o - <20 <20 <20 <20 - . <20 <20 . <20 <20 <20
PARATHION .. - <20 <20 <20 . <20 <20 <20 <20 <20. <20
PHORATE (THIMET) B ) T <20 <20 - <20 <20 - <20 - <20 - <20 <20 <20
RELDAN . S - <20 <20 . <20 . <20 . <20 - <20 <20 <20 <20
RONNEL . o ) <20 < <20 " <20 <20 . <20 . <20 <20 . <20 <20

- AMINOCARB . : ’ . ‘NA NA CNA - NA: - NA°~  NA NA NA . NA
BENOMYL ’ ) s . NA- " NA NA NA . NA " 'NA. NA . NA NA . -
BUX o ' . NA. NA°  °NA " NA NA - . NA NA NA " NA

. «. .' . . . N . .. . . - . .I-I — — . : '



APPENDIX VIII (Cont'd) CHEMICAL ARALYTICAL DATA FOR ORGANIC AND.PESTICIDE PARAMETERS. ALL VALUES N ng/L (ppt).

- SAMPLE : '
CONSTITUENT ' . o 1-126A  1-126B "1-126A 1-126B - TRIP’ 1-151A  1-1518  .1-52A 1-528
- ' o "~ (DUP) (OUP) ~ BLANK .. .
CARBOFURAN : R <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000
CIpC ) <2000 <2000. <2000 <2000 <2000 <2000 <2000 <2000 - <2000
" DIALLATE . NA NA NA NA. - NA <2000. <2000 <2000 ° <2000
EPTAM NA NA - NA NA -~ NA <2000 <2000 <2000 <2000
IPC ) : <2000 ~ <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000
" PROPOXUR : <2000 . <2000 <2000 <2000 <2000 <2000 .- <2000 <2000 <2000
SEVIN ’ <200 <200 <200 <200 <200 - <200 <200 <200 <200 .
SUTAN ) : - NA NA NA NA NA <2000 <2000 . <2000 <2000 -
'HEXACHLORGCYCLOPENTADIENE . NA . KA NA  ~  NA ' NA. NA " NA NA - NA



APPENDIX VIIX (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. ALL VALUES IN lQIL C(ppb)

SAMPLE
'CONSTITUENT- - - . “1-126A - 11268 1-126A 1-1268B TRIP 1-151A4  1-151B - 1-52A 1-528
(DUP) (DUP) BLANK

BLANK 01 N-BUTYLPHTHALATE
BLANK BIS (2-ETHYLHEXL)- PHTHALATE
DIBEN20 (a h) ANTHRACENE
BENZO (g, h, i) PERYLENE

BIS (2-CHLOROISOPROPYL) ETHER:
BIS (2-CHLOROETHOXY) METHANE®
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ALL VALUES IN xg/L (ppb).

.. APPENDIX VIII (Cont'd) CHENICAL ANALYTICAL DATA FOR ORCANiC AND PESTICIDE PARAHETEhS.

_ SAMPLE
1-126A

1-528

1-52A

1-1268. . TRIP © 1-151A 1-1518
BLANK .

1-126A

1-1268

. CONSTITUENT

(DUP)

(DUP) -

- BENZO (a) ANTHRACENE
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APPENDIX VII1 (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC:AND PESTiCiDE PlRAﬂETEﬁ. ALL VALUES IN ng/L (ppt).

ODWO ~  SAMPLE

CONSTITUENT .+ GUIDELINES =~ 1-31A 1-318  1-37A 1-378 '1-136A 1-1368° 1-181A 1-1818 1-204A 1-204B 2-9A 2-9B- 2-10A,
2,4,6-TRICHLOROPHENOL S . 5000 <20 . <20 - <20 <20 NA <20 - NA <20 <20 <20 <20 - <20 ., <20
2,4,5-TRICHLOROPHENOL . . . <100 <100 <110 - <100 NA = <100 NA <100 <100 <100 <100 <100 <100
2,3,4-TRICHLOROPHENOL . . <100 - <100 <110 <100 - NA <100 NA . <100 <100 <100 <100 <100 - <100
2,5,5,6- TETRACHLOROPHENOL . <10 - <10 <10 - <10 - NA . <10 NA . <10 <10 - <10 <10 <10 <10.
2,3,4,5-TETRACHLOROPHENOL . : <20 . <20 <20 <20 NA <200 NA <20 . <20 <20- <20 <20 <20
PENTACHLOROPHENOL 60000 <10 <10 <10 - <10 © NA- - <10 . NA - 10 . <10 <10 20 <10 <10
DICAMBA - 120000 .. <50 <50 <60 <50- NA - <50 - - NA <50 <50 <50 <50 <50 5 <50
2,4,D-PROPIONIC ACID : © <1007, <100- © <110 <100 . NA. <100 NA <100 . <100 "<100 <100 <100 <100
2,4-DICHLOROPHENOXYACETIC . <100 <100 - <110 - <100 NA . <100 ~ NA <100 <100 <100 <100 <100 <100
SILVEX - . : o <20 <20 <20 <20 NA <20 NA <20 <20- <20 <20 <20 <20
2,4,5- TRICHLOROPHENOXYACETIC D .<50 <50 <60 <50 NA <50 NA <50 - <50 - <50 ° <50 <50 <50
2,4-DICHLOROPHENOXYBUTYRC ’ - <200 <200 <230 <200 -NA <200 NA - <200 <200 <200 <200 <200 <200
PICLORAM - 190000 - - NA NA NA  NA NA 'NA NA . NA NA NA - NA . NA NA
AMETRYNE , <50 <50 <50 <50 <50 . <50 <50 <50 <50 <50 <50 - <50 <50
" 'PROMETONE =~ - . . <50 - <50 - <50 <50 <50 . <50 <50 <50 . . <50 <50 - . <50 <50 <50
PROPAZINE . . . <50 <50 - <50 - <50 <50 . <50 - | <50 . <50 <50 <50 <50 <50 <50
ATRAZINE : ' ' : 140 100 60 100 . 80 <50 90 - <50 . . <50 <50 110 . - 120 120
'PROMETRYNE L. 4. -10000 ¢ <500 <50 <50 <50 <50 7 <50 <50 <50 " <50 <50 <50 <50 - <50
“SIMAZINE S ~ 100000 - - <50 <50 <50 <50 <50 <50 . <50 . <50 <50 <50 <50 <50 <50
SENCOR o <100. <100 <100 <100 <100 ° . <100- <100 <160 <100 © <100 <100 . <100 <100
BLADEX' - S <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100’
ATRATONE - ’ : : <50 ‘<50 <50 . <50 - <50 © <50 <50 . <50 " <50 <50, <50 <50 <50
DETHYLATED ATRAZINE : : <200 <200 <200 <200 <200 <200 . <200 <200 <200 . <200 © <200 <200 - <200
METOLACHLOR ' ~ 50000 . <500 . <500 <500 <500 <500 ° <500 . . <500 <500 <500 <500 <500 <500 <200
LASSO - oo . <500 <500 <500 <500 <500 <500 <500 <500 - <500 <500 <500 <500 . <200
DIETHYL SIMAZINE B <200 . <200 <200 <200 <500 <200 <200 .~ <200 <200 , ~ <200 <200 <200 . <200 .
HEXACHLOROETHANE . <1 <1 <1. <1 - <1 <1 <1 <1 <1 <1 T < <1 " <1
1,3,5-TRICHLOROBENZENE . <5 <5 5 < <5 <5 5, <5 <5 <5 <5 <5 <5
1,2,4=TRICHLOROBENZENE . ' Ny <5 <5 . <5 /<5, <5 ..<5 <5 - <5 <5 <5 <5 <5 . <5
HEXACHLOROBUTAD I ENE ’ _ <1 <1 <1 <1 <1 <t. . <« <1 <1 <1 <1 1 . <
1,2,3-TRICHLOROBENZENE o . <5 <5 g . <5 . <5 7 <5 . <5 <5 5. - <5 <5 <5 <5
. 2,4,5-TRICHLOROTOLUENE . R <5 - <5 5 <5 . <5 T <5 <5 <5 <5 <5 . <5 <5 <5
2,3,6- TRICHLOROTOLUENE' . : R T S - <5. & <5 . < . <5 <5 <5 <5
1,2,3,5-TETRACHLOROBENZENE . ' o<t <1 <1 <1 <5 < P BT | <1 <« o« <1 <5
:1,2,4,5-TETRACHLOROBENZENE - - . : <1 <1 <1 <1 . <5 <1 o<1 <1 <1 <1 <1 <1 <5
2,6,a-TRICHLOROTOLUENE <5 <5 <5 <5 <5- 5 .S <5 . <5 <5 <5 S5 <5
1,2,3,4-TETRACHLOROBENZENE : <1 4 <1 <1 <5, <t <t <1 <1 <1 <1 < <«
PENTACHLOROBENZENE f . R <1 <1 <1 . - <5 <1 <1 <t. ~ <« . <1 <1 <1 <1
PC8

(total) _ . <0 ., <20 <20 - <20 @0 <0 2 <@ <0 <2 < <20 <20

—



APPENDIX VIII ‘(Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANICAND P-EST_IC'IDE PARAMETERS. ALL VALUES IN ng/L (ppt).

.

C : : SAMPLE , s , S : . S
CONSTITUENT 1-31A  1-318 1-37A 1-37B° 1-136A 1-136B- -1-181A - 1-181B 1-204A° 1-204B 2-9A. 2-9B 2-10A
HEXACHLOROBENZENE ’ ' <1 <1 <1 <1 <1 <1 o< <1. - <1, <1 <1 <1 <1
HEPTACHLOR . ’ «<1. <1 <1 <1 <1 -« <1 — <1 RS I <17 <. <«
. ALDRIN ‘ _— <1 <1 <1 <1 <1 <1 <1< <. <t o<l <1
‘PP-DDE - - . <t - <1 .« <1 <1 . <1 <l <« I T <1
MIREX : <5 . <5 - <5 <5 <5 <5 <5 .. <5 <5 <5 <5 . <5 <5
" A-BHC HEXACHLOROCYCLOHEXANE <1 <1 1 1 2 <1 - <1 «<1. . <1 <1 <1 - 1 1
B-BHC HEXACHLOROCYCLOHEXANE S <1 <1 <1’ <1 <1 <1 <1 <1 ' . <1 <1 <1
G-BHC HEXACHLOROCYCLOHEXANE . - = <1 | <1 <1 <1 <1 <1 . - <« - <1 <1 . <1 <« <1 <«
A-CHLORDANE o B ! <@ < @ < .<2 R A A . <2 2. - < 2 <@
G-CHLORDANE S . <2 <2 . <2 <2 . <@ <2 <2 <2 - <« <2 <@ 2. . <
OXYCHLORDANE . . . ) <@ <2 <2 <2 <2 <« - . < <@ - <« . . = < <« <
OP-DDT L <5 <5 <5 < . <5 .. <5 <5 <5 - <5 <5 <5 <5 <5 -
PP-DDD . <5 - <5 <5 -<5 <5 - <5 <5 <5 . <5 <5. . <5 <5 <5
PP-DDT . <5 - <5 <5 <5 <5 . <K <5 <5 - <5 <5 <5 . <5 <5
DMDT -METHOXYCHLOR . T <5 <5 <5 <5 . <5 <5 - <5 <5 <5 <5 <5 <5 <5
"HEPTACHLOREPOXIDE = . . : . <t <1 <1 o<1 <1 <1 <1 <1 <1 . <1 <1 <1 <1
ENDOSULFAN 1 o T o< <2 T <2 <2 <@ <@ <2 . - <2 < <2 <2 <2 <2
DIELDRIN ’ C <2. < <@ <? <. <2 <@ <@ <@ <2 <2 <@ <
ENDRIN = : N <5 <5 . <5 <5 <5 <5 . <5 <5 . <5 <5 @ <5 <5 <5
ENDOSULFAN 11 . <5 <5 <5 . <5 <5 - - <5 <5 - - <5 <5 . . <5 <5 <5 <5
ENDOSULFAN SULPHATE . ’ <5 . <5 <5 <5 - <5 <5 . <5 <5 <5 <5 <5 <5 - <5
OCTOCHLOROSTYRENE - < <1 <1 <1 <1 R | <1 -<1 <1 - <1 <1 <« <5
TOXAPHENE : . <500 - <500 . <500. <500 <500 <500 =~ <500 <500 <500 - <500 <500 <500 <500 .
DIAZINON o ) . <20 <20 . <20 <20° <20 . <20 - <20 <20 - <20 <20 <20 <20 <20 .
DICHLOROVOS =~ - <20 <20 - <20 <20 <20 <20 <20 <20 <20 <20 <20 | <20 <20
DURSBAN - ro <20 <20 . <20 <20 <20 <20 <20 <20. = <20’ <20 . <20 <20 <20

~ ETHION : o <20 - <20 <20 <20 . <20 <20 <20 <20 <20 <20 <20 . <20 <20
GUTHION ’ NA NA ‘NA . NA - NA NA NA NA " NA NA NA ‘NA NA

" MALATHION ' . <20. - <20 <20 <20 <20 <20 <20 <20 | <20 <20 <20 <20 <20
MEVINPHOS - - <20 <20 <20 <20 . <20 <20 . <20 '<20 - <20 <20 . <20 <20 <20
METHYLPARATHION <50 <50 <50 <50. © <50 <50 <50 <50 . . <50 <50 . <50 <50 <50
METHYLTRITHION i <20 <20 <20 | <20 - <20 <20 <0 <20 . <20 . <20 <20 <20 <20
PARATHION . . T <20 <20 . <20 - <20 <20 <20 <20 ' <20 <20 <20 <20 <20 <20
" PHORATE. (THIMET) o <20 <20 <20 <20 <200 = <20 <20 <20 - <20 - <20 <20 . <20 <20
RELDAN . - SR <20 <20 ‘<20 <20 <20 <20 - <20 - <20 <20 . <20 <20 .<20 <20
RONNEL - ' : . <20 <20 .<20 © <20 © <200 |, <20. <20 <20 - <20 <20 - <20 <20 <20
AMINOCARB : L “ - NA NA NA NA NA, NA NA . NA NA ‘NA . NA ~ NA NA -
BENOMYL . NA NA NA NA: NA NA NA - NA NA _NA ‘NA " MA T NA
BUX . S : NA NA “NA . NA NA NA . NA - NA " NA NA " NA NA NA



APPENDIX VIIT (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMTERS. ALL VALUES IN na/L (ppt).

SAMPLE . _ . : ‘ _
CONSTITUENT o 1-31A. 1-31B 1-37A  1-37B * 1-136A 1-136B 1-181A 1-181B 1-204A 1-204B 2-9A 2-98 2-10A
CARBOFURAN R <2000 <2000 <2000 <2000 <2000 <2000 . <2000 <2000 <2000 <2000 <2000 <2000 <2000
cIpc = Ce <2000 <2000 <2000 <2000 <2000 .<2000 . <2000 <2000 <2000 - <2000 <2000 <2000 . <2000
DIALLATE . © .+ <2000 <2000 = <2000 <2000 <2000 <2000 <2000 <2000 . <2000 <2000 <2000 = <2000 . <2000
EPTAM . , " <2000 <2000 . <2000 - <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000
IPC o : - <2000 <2000 <2000 <2000 <2000 . <2000 = <2000 - <2000 ~ <2000 - <2000 <2000 <2000 - <2000
PROPOXUR : a <2000 <2000 - <2000 <2000 <2000  <2000° <2000 . <2000 <2000 = <2000 <2000 <2000 <2000
SEVIN - = . <200 <2000 <200 <200 . - <200 <200 ' <200 <200 <200 <200 <200 - <200 <200
" SUTAN : /<2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 ~ <2000 <2000 <2000 <2000
. HEXACHLOROCYCLOPENTADIENE . NA A .. NA . NA. NA NA WA NN KA NA NA NA NA



ALL VALUES IN pg/L (ppb).

APP?ND[X‘VIII (Cont'd) CHEMICAL AHALYT[CAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS.

SAMPLE

1-303A

1-1938

1-303A

-_ 1-888

1-88A

1-3038

1-3038

1-1588

. 1-158A

(DUP)

1-193a

1-1178

1-117A
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DIPHENYLAMINE
BENZO (B) FLUORANTHENE

1-CHLORONAPHTHALENE
1-METHYLNAPHTHALENE
2-CHLORONAPTHALENE -
2-METHYLNAPHTHALENE
5-NITROACENAPHTHENE
BIRHENYL

BIS-(2-ETHYLHEXYL) PHTHALATE
INDOLE
PERYLENE

DI-n-OCTYLPHTHALATE
BIS (2-CHLOROETHYL) ETHER

CAMPHENE
N-NITROSODI -N-PROPYLAMINE

BENZO (k) FLUORANTHENE

BENZO (a) PYRENE
3,3-DICHLOROBENZIDINE

DIPHENYL ETHER



ALL VALUES IN gg/L (ppb).
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APPENDIX VIIL (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS.
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APPENDIX VIil

CONSTITUENT

2,4,6-TRICHLOROPHENOL

2,4,5-TRICHLOROPHENOL

2,3,4-TRICHLOROPHENOL

'2,3,5,6-TETRACHLOROPHENOL

- 2,3,4,5-TETRACHLOROPHENOL
'PENTACHLOROPHENOL =

DICAMBA

2,4,D-PROPIONIC ACID .

-2,4-DICHLOROPHENOXYACETIC'

SILVEX

' 2,4.5-TRICHLOROPHENOXYACETIC

' 2,4-DICHLOROPHENOXYBUTYRC

PICLORAM' :

AMETRYNE

PROMETONE

PROPAZINE -

'ATRAZINE-

' PROMETRYNE

" SIMAZINE - -

SENCOR

- BLADEX

'ATRATONE .
DETHYLATED ATRAZINE
'"METOLACHLOR

LASSO. . '

DIETHYL SIMAZINE
HEXACHLOROETHANE .

- 1,3,5-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE -
HEXACHLOROBUTADIENE
1,2,3-TRICHLOROBENZENE
2,4,5-TRICHLOROTOLUENE

. 2,3,6-TRICHLOROTOLUENE
'1,2,3,5-TETRACHLOROBENZENE
-1.2,4,5-TETRACHLOROBENZENE
2.,6,a-TRICHLOROTOLUENE :
1,2,3,4-TETRACHLOROBENZENE .
PENTACHLOROBENZENE

PCB (total)

MDL*

20

100

100
10 .

.20

10
50

100

100
20
50

200.
NA
50
50.

© 50

50
50 -
50
100 -
100
50

- 200

500
500
200 -

N
o

~* MINIMUM DETECTION LINITS IN ng/L (ppt)



APPENDIX VIII -

CONSTITUENT -~~~ . - ' MDL*

HEXACHLOROBENZENE
HEPTACHLOR -
ALDRIN
PP-DDE
MIREX ‘ |
A-BHC HEXACHLOROCYCLOHEXANE
~ 'B-BHC HEXACHLOROCYCLOHEXANE
G-BHC HEXACHLOROCYCLOHEXANE
 A-CHLORDANE
'G-CHLORDANE

SOOI TGO NR 2 2 Ol 3

- OXYCHLORDANE -
- OP-DDT -
PP-DDD
PP-DDT
DMDT METHOXYCHLOR
'HEPTACHLOREPOXIDE -
"ENDOSULFAN | -
DIELDRIN
ENDRIN .
ENDOSULFAN I -
ENDOSULFAN SULPHATE
OCTOCHLOROSTYRENE = '
TOXAPHENE o _ - . 500
- DIAZINON =~ =~ . -20
© DICHLOROVOS = =~ . . o 20 -
DURSBAN ... . . 20
ETHION . 20
GUTHION - ‘ ' _ © NA
MALATHION ' . S 20
'MEVINPHOS - | ' 20
METHYPARATHION - S ~ 50
METHYLTRITHION A 20
PARATHION : - 20
" PHORATE (THIMET) - 20
RELDAN | 5 oo 20,
RONNEL - - AT - 20
AMINOCARB R ~ NA
BENOMYL . : S . 7 NA
BUX . S  NA

~ * MINIMUM DETECTION LIMITS IN ng/L (ppt) |



~ APPENDIX VII

* CONSTITUENT IR MDL*

CARBOFURAN : - 2000
.cwre - ) o 2000
DIALLATE .= . i 2000
EPTAM - - ©..2000
IPC IR - 2000
'PROPOXUR ‘ .. 72000
SEVIN" ' o , - 1200
" SUTAN : .. 2000

vH_EXACHLOROC_YCLOPENTA-DIENE o : . NA

* MINIMUM DETECTION LIMITS IN'ng/L (ppt)



ARPENDIX ViIl

CONSTITUENT

'BLANK Di-n-BUTYLPHTHALATE = .
BLANK BIS (2-ETHYLHEXL) PHTHALATE
DIBENZO (a,h) ANTHRACENE Co
BENZO (g, h, i) PERYLENE .

BIS (2-CHLOROISOPROPYL) ETHER

. BIS (2-CHLOROETHOXY) METHANE

" NAPHTHALENE

ACENAPHTHYLENE ,

2,6-DINITROTOLUENE -

ACENAPHTHENE -

4-CHLOROPHENYL PHENYL ETHER

-2,4-DINITROTOLUENE o ‘

FLUORENE . :

" N-NITROSODIPHENYLAMINE

. '4-BROMOPHENYL PHENYL ETHER
PHENANTHRENE

ANTHRACENE

Di-n-BUTYLPHTHALATE

- . FLUORANTHENE

"PYRENE - .
BUTYLBENZYLPHTHALATE -

o MI’NIMUM.DETECTION_ LIMITS IN ng/L (ppt)

MDL*
0.2
1.0
0.6

0.2 - -
0.2

0.2

0.2

0.2
0.5

0.2,
0.2

0.5

0.2
2.0
- 0.2
- 0.2

0.2
0.2
0.2

0.2

0.5



APPENDIX VIl

' CONSTITUENT

. BENZO (a) ANTHRACENE
CHRYSENE

BIS-(2-ETHYLHEXYL) PHTHALATE

Di-n-OCTYLPHTALATE
" BENZO (k) FLUORANTHENE
BENZO (a) PYRENE

INDENO (1,2,3-cd) PYRENE . -

. DIPHENYLAMINE -
'3,3-DICHLOROBENZIDINE

BIS (2-CHLOROETHYL) ETHER
CAMPHENE

DIPHENYL ETHER

N-NITROSODI-N-PROPYLAMINE

1-CHLORON APHTHALENE

- 1-METHYLNAPHTHALENE
- 2-CHLORONAPHTHALENE
2-METHYLNAPHTHALENE
5-NITROACENAPHTHENE

~ BENZO (B) FLUORANTHENE
 BIPHENYL

INDOLE

PERYLENE

* MINIMUM DETECTION LIMITS IN ng/L (ppt)

. mpL*

0.2
0.2

1.0
0.2
0.3
0.2
0.5
2.0

1.0

0.5
0.5
0.2
0.5
0.2
0.5
0.2
0.2
1.0
0.2 -

- 0.2 .

0.2
0.5 .



APPENDIX VIII CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. ALL VALUES IN ng/L (ppt). . v .

0DWO "+ SAMPLE

CONSTITUENT E GUIDELINES -~ 1-100A. . 1-100B  1-202A 1-2028 1-133A 1-1338 1-138A 1-138B 1-67A " 1-678
2,4 ,6-TRICHLOROPHENOL 5000 <20 . <20 <20 <20 <20 <20 <20 <20 <20 <20
2,4,5-TRICHLOROPHENOL <100 - <100 - <100 <100 <100 . <100 <100 <100 <100 <100
2,3,4~ TRICHLOROPHENOL : ' <100 <100° <100 . <100 <100 - <100 <100 <100 - <100 <100
2,3,5,6-TETRACHLOROPHENOL . _ <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10
2,3,4,5-TETRACHEOROPHENOL S <20 <20 <20 <20 <20 S <20 T <20 <20 <20 <20
PENTACHLOROPHENDL - = - . 60000 <10, - <10 - <10 <10 <0 <10 <10 <10 10 <10.
DICAMBA : -7 120000 - <50 <50 <50 <50 © <50 <50 <S50 T . <50 <50 <50
2,4,D-PROPIONIC ACID ) <100~ <100 <100 <100 <100 <100 <100 <100 <100 <100
2,%-DICHLOROPHENOXYACET1C : -~ <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
SILVEX : L o <20 <20 <20 . <20 <20 - <20 - <20 <20" <20 <20
2,4,5- TRICHLOROPHENOXYACETIC L <50 <50 ~<50 - <50 .- <50 = <50 <50 <50 - <50 <50
" 2,4-DICHLOROPHENOXYBUTYRC <200 <200 <200 <200 <200 <200 <200 <200 '<200. <200
PICLORAM ~. - o 190000 “NA - NA NA NA "NA. - MNA. NA Y NA NA
" AMETRYNE . e : <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
PROMETONE ' ‘ <50 - <50 <0 . <50 <50 <50 <50 <50 <50. <50
“PROPAZINE : - <50 <50 <50 . <50 <50 . <50 <50 .. - <58 . <50 <50
"ATRAZINE - 60000 S <50, ° 8.. <50 ° 100 60 100 80 <50 - <50
" PROMETRYNE L 0000 <50 <50 - <50 - <500 - <50 " <50 <50 <50 <50 <50
SIMAZINE . 100000 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50
SENCOR . =~ = A <100 <100 - <100 <100 <180 . <100 ~ <100 . <100 <100 <100
BLADEX o : ’ <100 <100 <100 <100 <100 . <100 <100 <100 <100 <100
ATRATONE _ o S ' <50 <50 <50 <50 " <50 <50° <50 <50 - <50 <50
DETHYLATED ATRAZINE - _ . <200 <200 <200 . <200 <200. <200 <200 <200- <200 <200
METOLACHLOR 50000 - <500 <500 | <500 <500 <500 <500 <500 - <500 <500 <500

" LASSO , - - <500 <500 <500 <500 <500 <500 <500 ° <500 - <500 - - <500
DIETRYL SIMAZINE <200 <200 <200 <200 <200 <200 <200 <200 <200 <200.
HEXACHLOROETHANE o <1 R B <1 <1 <1 <1 <1 <1 <1 - <t
1,3,5-TRICHLOROBENZENE S <5 <5 <5 <5- . . <5 - '<5 T <5 . <5 <5 © <5
1,2,4*TRICHLOROBENZENE : : <5 <5 <5 <5 <5 S S <5 <5 .S
HEXACHLOROBUTADI ENE _ o« AR IR I <1 <1 o« <1 <t <1 <
1,2,3-TRICHLOROBENZENE - -7 <& .. <5 <5 5 - <5 <5 <5 <5 . <5 . <5
2,4,5-TRICHLOROTOLUENE o 5 . <5 <5 <5 . <S5 <5 S <5
2,3,6-TRICHLOROTOLUENE : : <5 <5 <5 <5 <5 <5 <5 <5 <5 - <5
1,2,3,5- TETRACHLOROBENZENE <1 < . <« <1 <1 o<t <1 A o« <
1,2,4,5-TETRACHLOROBENZENE : .o<t <1 <1 3 <« <1 <« o« <1
2,6,a-TRICHLOROTOLUENE S <5 . <5 <5 - <5 © <5 <5 . <S5 5 S <5
1,2,3,4- TETRACHLOROBENZENE <1 <1 <1 - <1 <1 <1 - < < <1 <
PENTACHLOROBENZENE . - S RS IS < - <1 <t <1 <1 S P B |
p

CB (total) . ) o . <20 <20 = <20 <20 . '<20‘ <20 <20 = <20 . <20 <20



APPENb_IX VIII (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. ALL VALUES IN no/L (ppt).

SAMPLE.

" CONSTITUENT ' © 1-100A | 1-1008 - 1-202A-° 1-2028. 1-133A  1-1338  1-138a- 1-1388 ) 1-67A . 1-678 -
HEXACHLOROBENZENE ; <« <1 - < <1 <1 <« <1 a0« 4 o '
HEPTACHLOR - . <1 <1 - <1 . <1 <1 <1 .o<1 <1 . <1 : <1 :
ALDRIN o <1 <1 <1 <t~ <1 <1 <1 . <1 <1 . <«
PP-DDE <1 . <1 <1 <1 <1 - <1 <1 <1 o<1 <1
MIREX . - <5 - <5 . <5 <5 . <5 <5 <5 <5 <5 <5
. A-BHC HEXACHLOROCYCLOHEXANE <t - <1 <1 <1 - <T <1 - <1 <t <1 <1
B-BHC HEXACHLOROCYCLOHEXANE <1 <1 <1 <1 <1 <1 : <1 <1 <1 - <1
G-BHC HEXACHLOROCYCLOHEXANE <1 -<1 <1 <1 - <1 <1 <1 - o<1 <1 . <1
A- CHLORDANE o< 5. <2 - <2 o< <« | < << - <2 <2
G- CHLORDANE @ 4 . <2 <2 T <2 <2 . <2 <2 @ = <
. OXYCHLORDANE <2 <2 <2 <2 < ' < <2 <2, <2 <2
OP-DDT L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
PP-DDD ‘ : <5 <5 <5 <5 <5 - <5 <5 <5 <5 <5
PP-DDT . - . . <5 <5 <5 <5 <5 <5 <5 - <5 <5 <5
DMDT METHOXYCHLOR - <5 . <5 <5 <5 <5 <5 . <5 . <5 <5 <5
HEPTACHLOREPOXIDE . . <1 <1 <1 <1 o<1 <1 <1 <t «@ .«
ENDOSULFAN I . . - <. <2 < @ o< <2 <2 < < <@
DIELDRIN o T <2 <2 < = < <2 <2’ <2 <2 <2 <2.
ENDRIN - <5 <5 . <5 <5 - <5 <5 <5 - <5 <5 <5
_ ENDDSULFAN 11 ’ ‘ <5, <5 <5 <5 <5 <5 <5 <5 <5 <5
ENDOSULFAN  SULPHATE <5 <5 <5 . <3 S <5 <5 <5 . <5 <5 <5
OCTOCHLOROSTYRENE <1 <1 <1 o<1 <1 ..o« <t .. <1 <1 o<1
TOXAPHENE ‘ <500 <500 . <500 © <500 <500 - <500 . <500 © <500 - <500 <500
DIAZINON o <20 <20° . <20 <20 . <20 <20 <20 = = <20 <20 <20
. DICHLOROVOS : <20 | .<20 . <20 - <20 <20 . <20 <20 <20 . .<20 - <20
- DURSBAN o <20 = <20 <20 <20 - <20 <20 <20 - <20 <20 . <20
ETHION ' <20 - <20 <20 <20 <20 <20 . <20 <20 - <20 - <20
GUTHION T Y NA NA . NA NA NA NA " NA NA - NA
MALATHION <20 <20 <20 <20 <20 . <200 . <20 = <20 <20 . <20
- MEVINPHOS . ' ) <20 <20 . <20 - . <20 <20 <20 <20. <20 | <20 . <20
METHYLPARATHION <50 <50 <50 <50 ‘<50 <50 <50 <50 <50 <50
METHYLTRITHION : <20 - <20 <20 <20 <20 <20+ "<20 - <20 - <20 <20
PARATHION . - ) <20 <20 . - <20 <20 = <20 . <20 <20 <20 <200 <20
PHORATE (THIMET) - <20 <20 <20 <200 <20 <20 <20 <20 . <20 <20
" RELDAN ) Co - <20 <20 - <20 <20 .- <20 . <20 <20 . <20 <20 <20
© RONNEL . o <20 T <20 . <20 <20 <20 <20 <20 " <20 . <20 . <20
AMINOCARB . ~ NA NA NA NA . NA . NA NA . NA NA . _NA
- BENOMYL- - NA NA- NA - NA NA NA . NA NA NA . NA

BUX : - NA . NA O NA NA NA NA NA MR NA NA©



APPENDIX VITI (Cont'd) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS. ALL VALUES IN ng/L (ppt). -

. S SAMPLE . -~ .. .. - . ' i .
CONSTITUENT ©1-100A  1-1008  1-202A 1-202B. 1-133A 1-1338 1-138A 1-1388 .~ 1-67A 1-678
. CARBOFURAN - . . ' <2000 © <2000 <2000 <2000 <2000 <2000 ~ <2000 -~ <2000 - <2000 <2000
‘cIpC .. B <2000 = <2000 <2000 <2000 : <2000 . <2000  -<2000 <2000 <2000 <2000
DIALLATE B - <2000 <2000 <2000 - <2000 <2000 <2000 <2000 <2000 <2000 <2000
. EPTAM . o . ©. <2000 - .<2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 . <2000
IPC : <2000 <2000 - <2000 <2000 <2000 <2000 <2000  <2000. <2000 <2000 ,
PROPOXUR ' . <2000 - <2000 <2000 - <2000 - <2000 <2000 <2000 - <2000 <2000 <2000
SEVIN ' . .<200 <200 <200 . <200 - <200 <200 <200 <200 <200 <200
SUTAN ' ‘ <2000 <2000 ° <2000 <2000 - <2000 <2000 - <2000 : <2000 <2000 <2000

HEXACHLOROCYCLOPENTADIENE ' . NA- NA NA _NA' NA -NA NA . *NA "NA NA



ALL VALUES IN gg/L (ppb).

APPENDIX VIII (Cont’d) CHEMICAL ANALYTICAL DATA FOR ORGANIC AND PESTICIDE PARAMETERS IN MATER.

1-67A
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w

b=

L4

P}

< o

= AU Wl .

(= T = o

= = < [’ o

uw a w x x vy

b= W b= b= x

< ~EZ AW w o

P R RTTR TN I w

o 2O D> - =z

T W > .= — 1

- o> & x > w
- TT_4 w w1 < = -
a>rao O = x = - W <

- T o [TV a W > X -
Bl N7 I =2 3 = a <
[l L~ | uw o B 17 =
=0 [« R'=] Z 0 >» O T J b=
Mmoo C - TR T g a > w = w
Lw scO0WJO0ZWO — T a =z
[= a - dE>EW T o mEEELE
T B sT T T =X O X >X
- — DO O dbrm O =W®MA ZUW =~
AmO W I S TZTxx22O00-QD=Z
MMEZOWVwIFCSOCIO - <o =
ZETWN TZ 1 ZXT O~ COW
CCMZNMNMAWOVWOTFDIZoOWrE- 1 Do
ad aad s At e L ) ) v T a1 T E e D
DoomMmMMmMZLANCSTNLEZTAaCOWLAL

205222225225202222225..

010000000000020000000
v . VVVYVY

205222225225202222225.

010000000000020000000.
<<<<<<..< VVVVYVYYV

205222225225202222225.
010000000000020000000

‘Y ¥V VYV YV <<<<<<<<<<<<<

205222225225202222225 .

010000000000020000000
VVYVVVYyV v YVY VY Y VY VYV

205222225225202222225,

010000000000020000000
vy vVVvYy v Y <<<<<<<<

2052222252252,02222225

v Vv y

.010000000000020000000

205222225225202222225

010000000000020000000
<<<<<< <<<< vV

vV v YV

205222225225202222225

nuqunu.u.u nunUAUAUAUAUnununznu.U nvnanAUAu
v VVVVVVVVVVYY VVYV

205?_22225?_2520?_2222?_54
.nuq:nUnunu n.nvnvnunUAUAua:nUnununUAUAUnu

vVVYVVYY YV VVVVVVYVY

BUTYLBENZYLPHTHALATE



