PRIORITY
8/24/83

WATER
QUALITY

\WELL LOG

¥ 3
Considered: , 19 ' Water Right No. 4974 -3
Name of Applicant PineLake Hills Homeowners Assoc
Post Office Address 7101 Pine Lake Drive, Sioux Falls, S.D. 57103
Amount of Water Claimed 0;5 - 224 GPM maximum acre feet

-

Source of Water Supply 2?@%1T¥% 126' § 140' deep and one proposed 140' deep
Water to be used for SHD acres to be irrigated
County _Minnehaha about /4 miles _east of Sioux Falls
PROOF OF PUBLICATION: Received /}é{ /2— 30-£3 Wﬁeeeived
APPLICATION: Approved Subject to
Not Approved Action Deferred
Dated Received 8/24/83 Application complete-yes v/ no FEE 275.00
Remarks need fee, signed drillers statement on formations
Corrected Application received _ Period of Annual Use _ 1/1 to 12/31
Received vyes no APPROVED/CONDITIONAL (Circle one)
Wi-1 Description same as application-yes no Remarks

not applicable

Disapproved Returned

Diversion Point

SE4 NEY%, Section 18-TL10IN-RASW

x X

—

Land to be irrigated

for the two existing wells drilled in 1975 & 1976 unknown
Driller Licensed - yes no
Depth 126" & 140" proposed 140'

Remarks records not kept, non profit homeowners assoc took over in 1980
EStimate of log from Dave Putzke, Drilling and pump company SD licensed

4




Fage 2 . Water Right No.

MAP

REVIEWED

PROTESTS

REMARKS
F.F. & C.
OF LAW,
FINAL
DECISIONS
£7C.

Map No, 4974-3 Map located in Water Right XX Map file

Type of Map drawn Prepared by DeWild,Grant Reckert
and Assoc-

TR SRS RE RS R R R RS RSP AR St S S A S A

This Application was received within 30 days of the date received, accebfed as com-

plete, Number assigned and written up for advertisement before the Board on:

9/2/83
(Signed)
++++++++++++;4}!!%4:1;{;:::4{:::%:%%:}:+%:%=::::::%:%:z%z{:::+++++++++++++++++++++++++
letters/Petitions in File - yes no Remarks
Date
Final Decision, including F.F. & C. of lLaw were adopted ~
Date

Final Decision mailed to parties and/or parties notified that Final Decision was
adopted :

Remarks




-

Form 2 - Application’for Permit to Appropriate Water-Orlg'inal (includes Approval and Permit)
‘ No. 497 4-3

3 BIG SIQOUX RIVER District
Abave for Office Use

Map No. ___4_121_4_:3_“,“6' Division No.

10170203

- APPLICATION FOR PERMIT |
To Appropriate Water within the State of South Dakota

Check one of the foliowing:

New_ X Vested Right ________ FutureUse _.______

Change in Diversion —_________ Additional Diversion

Change in Acreage _________ Additional Acreage

1. Name of Applicant Pine Lake Hills Homeowners AssocC. Phone No. __338-0901

South Dakota 57103
{Zip Code)

Post Office Address __ /0L Pine Lake Drive, Sioux Falls

{Street, RR, or Box) .
It a corporation show date and place of incorporation

State
{Town) 1980 Minnehaha County, S. Dakota

work completed

. Method of accomplishing work (cantract, employment of others, or by direct labor)
as above

. Name of diversion work

. Amount of water claimed (cubic feet per second) 0.5 cfs - (224 gal/min.)
. Source of water supply .__8roundvater 2 ex;stinq . | nrew

L AN

N O b WwWwN

. Location of point of diversion Tract 4 in. N.E. corner of Sl/’2 of NE1/4 of section 18,
T101N, R48W, Minnehaha County, South Dakota SENE

County Minnehaha

7. Annual period or periods during which water is to be used Continuously

ST , . . , Housing Development
8. Use to be made of water, (irrigation, industrial, municipal, commercial, recreation, etc.) & P

9. For irrigation use, ' Total number of acres to be irrigated
List below each forty acre subdivision, or lot, or fraction thereof and show number of acres to be irrigated in each.
Land Description No. Acres Irr. t.and Description No. Acres irr.

Attach sheet if more space is needed
10. Time required to complete construction of water supply system ____ 5 years. Additional time required
to complete application of water to the proposed beneficial use _.____4____ years.

11. Choice of county newspaper for publication of Notice of Intent to Appropriate Water Brandon Valley Reporter

12. Principal Features of the Proposed Water Supply System.

A. Works proposed to divert water from its natural source.

Well pumps and motors

B. Works proposed to transport water to place of use.
2" -~ 3" plastic pipe
C. Works proposed to apply water to beneficial use.

To provide water for consumpfion by Homeowners of Pine Lake Hills. Presently,
approximately 360 people served from 91 connections.

Estimated Total Cost § _Unknown

Attachments: Attach Form 2A if diversion from a well or dugout, or if storage of water, is proposed. Attach map.
(see instructions concerning preparation.) '

STATE OF SOUTH DAKOTA )

)ss.
County of Navchahs ) , .
1, WM -~ the applic;ﬁt;wcertify that | have read the foregoing application

and have examined the attached map and that the matters therein ttated are true and that | intend, and am able to

’ e

complete the necessary construction. N

L Signed
Subscribed and sworn to before me this, 2.

-

///
7,

WNR-802-7/79
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WATER RIGHT APPLfCATl@N APPROVAL

Q\@‘“\( o 71
The Water Management Board hereby a “\reves=Wate! ngh; A@Incatnon No. 4q 74 3

Pine l.alge Hetls ﬁlcme > 7[&{ Pive lake Do, Sicux \Tq((s

E {Post Office Addressj)

licant)
SOUTK Bq (Z d‘th the fou@wmg qualifications.

(State)

The wells approved under this Permlt wx!! BE located near domestic wells and
other wells which may obtain water from the same aquifer. The well owner,

under this Permit shall control his withdrawals so there is not a reduction

of needed water supplies in adequate domestic wells or in adequate wells having
‘prior water rights.

Date of first receipt of application QUS\JUS\(— 24 .19 83
Date of return to applicant for correction, amendments or changes required ‘ - L1197

19

Date of receipt of ‘) orrected application
WQ“"‘:) 1§ .19 84 ,Recorded in Book Page
WATER RIGHT PERMIT NO, 4D 74-%

The Water Management Board hereby grants and issues this Water Right Permit No. 4‘?74*3 authorizing the
construction of the water use system and the putting of water to beneficial use as stated in the Application and as
qualified in the Water Right Application approval, subject, however, to the following limitations and conditions:

Approved

1. The date from which applicant may claim right is 080 §(‘ 24 , 19..83;

2. The equﬁalem of at least one-fifth of the work above specified is to be completed on or before
quJ IS~ ,19

3. The whole of said work is to be completed on or before ?e—\)NQN [S 19897

4. The hmnF time from proof of beneficial use of water appropriated in accordance herewith is
\PUO.V‘& 1s .19

5. The water appropnated shall be used for the purpose of SU&)U \“B&M ‘XQOSM)Q

6. The prier right of all persons who, by compliance with the laws of the State of South Dakota, have acquired
a right to the use of water must not be injuriously affected by this appropriation.

7. The amount of the appropriation herein granted shall not exceed D, S, cubic feet per second;
neither shall it exceed the capacity of the above descnbed water supply system nor shall nt exceed the amount
of water needed for benefucnal uses served and H—fe §a : OPFHE A

cubte%of—ef—wﬁef-pef-seeeﬁd-e#-%meﬂee—eaehqaefe-eﬁ.taﬂdto whach water is actually and beneﬁcually apphed
<grirrigatior on or before ¢€(0\PUC\TS ls 19 !3 said water to be used during the following described

annual period: : Qozu‘\”? NyUoy <

TA
Witness my hand this AY day of MQ\"@L\ .19 84

THE WATER MANAGEMENT BOARD

By:

Chi#ng’ineer, Water Rights

Certificate of Construction Issued . 19

Water License Issued ' .19




D Well Information  Well # 1 (1973)

(1) Drill Hole, Diameter 1.0 AR Depth_._....];.2.6.53'._-__.‘____.

. Steel . in. . ] "
{2) Casing, Type. Lorees . Diameter _. 6 in . Thickness 1/4
{wood, concrete, steel, etc)

(3) Screen, Type Unknown , Diameter . Length___

(4) Gravel Pack, Thickness 4 in, . Length of gravel pack 15 ft.
E. Dugout Information or Estimates

{1) Surface dimensions, , Depth

F. Fill out for Either a Well or a Dugout.
(1) Water Bearing Materials. (Attach a copy of test well log)

Depth to top of water bearing material

Depth to bottom of water bearing material

Depth to water {ground surface to water level)

. (2) Distance to nearest existing household or livestock watering well,

None

On same owner’s property rds.

20 rds.

On property owned by others

G. Water Storage Dams

I the proposed water use system contains one or more water storage dams, please show in the space below, the
height, length, maximum water depth, surface area, drainage area, storage capacity, dam slope, dimensions,
location and size of outlet works, of each storage dam. The location of each water storage dam should be shown on
the water right map.

1. Freeboard
2aCrestwidth ________ b, length
,)"v‘ 3. Height of Dam _

Normal 4. Qutlet dimensions:
Water Pipe diameter

Surface l 1. /l/
T X

Spillway width

X & Y slope:
Upstream

Downstream
Surface area of impoundment

Drainage area above dam

WNR—BOZA()_7/79 W

Signature of Applicant




D. Well Intormation Well‘ # 2
| (1) Drill Hole, Diameter 5 inches pgpth_ 140 feet
|
| (2) Casing, Type ._____Plastic . Diameter > inches . Thickness 1/4 "
| {wood, concrete, steel, etc.)
(3) Screen, Type PVC , Diameter 5 inches , Length __ 10 feet
(4) Gravel Pack, Thickness ___% inches . Length of gravel pack 15 feet

E. Dugout Information or Estimates

(1) Surface dimensions,

, Depth

F. Fill out for Either a Well or a Dugout. .

(1) Water Bearing Materials. (Attach a copy of test well log)

Depth to top of water bearing material
Depth to bottom of water bearing material

Depth to water (ground surface to water level)

(2) Distance to nearest existing household or livestock watering well.

On same owner’s property

On property owned by others

G. Water Storage Dams

None _ rds.

20 rds.

If the proposed water use system contains one or more water storage dams, please show in the space below, the
height, length, maximum water depth, surface area, drainage area, storage capacity, dam slope, dimensions,
location and size of outlet works, of each storage dam. The location of each water storage dam should be shown on
the water right map.

Normal
Water

Surface l

1. Freeboard
2aCrestwidth b, length_
h/ 3. Height of Dam _

4. Qutlet dimensions:
Pipe diameter

S

Spillway width

X & Y slope:
Upstream

Downstream
Surface area of impoundment

Y

Drainage area above dam

WNR-802a0~7/79

S \\D
s

Developed in 1975 & 1976. Not all records kept.
Non-profit Homeowners Association took over in 1980.

M lotf

Signature of Applicant




D. Well Intormation gurure Well

(1} Drili Hole, Diameter 10 in. = __  pepth_.140 fr.
(2) Casing, Type. .. BVC __ . Diameter 8 in. . Thickness
{wood, concrete, steel, etc)
(3) Screen, Type PVC s Diameter 8 in. , Length__ls - 20 ft.
(4) Gravel Pack, Thickness 4 inches . Length of gravel pack 15 - 20 ft.

E. Dugout Information or Estimates

{1) Surface dimensions, , Depth

F. Fill out for Either a Well or a Dugout. -

(1) Water Bearing Materials. (Attach a copy of test well log)

Depth to top of water bearing material

Depth to bottom of water bearing material

Depth to water (ground surface to water level)

. {2) Distance to nearest existing household or livestock watering well.

None

On same owner’s property rds.

20 rds.

On property owned by others

G. Water Storage Dams

If the proposed water use system contains one or more water storage dams, please show in the space below, the
height, length, maximum water depth, surface area, drainage area, storage capacity, dam slope, dimensions,
location and size of outlet works, of each storage dam. The location of each water storage dam should be shown on
the water right map.

1‘. Freeboard
2aCrest width b, length
N/ 3. Height of Dam _

Normal 4. Out.let di'mensions:
Water Pipe diameter

Surface l

) X

Spillway width

X & Y slope:
Upstream

N\

Downstream
Surface area of impoundment

Drainage area above dam

WNR-80270-7/79 % % @(

/ Signature of Applicant




Information on wells in Pine Lake Hills Homeowners Association
Housing Development

0-2' Top Soil

2' - 60' Yellow Clay

60' - 110' Blue Clay

110' - 125' Fine Sand & Clay

125' - 140' Fine Brown Sand

140" - 160' Medium - Course Sand & Gravel

Soil at wells.

Information from Dave Putzke, Drilling and Pump Co., Sioux Falls.



Information on wells in Pine Lake Hills Homeowners Association

Housing Development

0-2' Top Soil

2' - 60 Yellow Clay

60' - 110" Blue Clay

110' - 125' Fine Sand & Clay

125' - 140' Fine Brown Sand .
140" - 160' Medium - Course Sand & Gravel

Soil at wells.

Information from Dave Putzke, Drilling and Pump Co., Sioux Falls.

o bt

L. A3 9



RECEIPT
9328~

Division of Water Rights N©O _i_ '
South Dakota Department of Water and Natural Resources
; Pierre, Se€ptember 1, 193

RI:'JCEIVEDOF Pine Lake Hills Homeowners Assoc., 7101 Pine Lake Drive, Biocux Falls, S
=R

the following amount in fees for services rendered as provided for by law:

<

Fee for Application for Permit No. 4974~3  to Appropriate Water, to con- 275 |00
struct works and to put water to beneficial use

Fee for Application for Permit No.__________ to Appropriate Water for
Future Use

Fee to retain Future Use Permit No.____ after period of seven years.

Fee for Inspecting Constructed Works, confirming beneficial use and issuing
Water License No.

Fee for Filing Transfer Form,

Fee for Filing Extension Request

Fee for Certified Copy of

Fee for Print Copy of Map
Fee for Certifying
Fee for.
(Any Other Work Provided by Law) Total 275 PO

o .
By (.  /2H -
@ficf Engineer  JOHN HATCHZms.)




ANALYSIS OF EXISTING WATER SUPPLY FACILITIES
AND
RECOMMENDED IMPROVEMENTS

PREPARED FOR 5,2
PINE LAKE HILLS WATER ASSOCIATION — Y~
SIOUX FALLS, SOUTH DAKOTA

PROJECT NO. 30173

DeWild Grant Reckert & Associates Co.

Consulting Engineers



PINE LAKE HILLS WATER ASSOCIATION.

ANALYSIS OF EXISTING WATER SUPPLY FACILITIES

AND
RECOMMENDED IMPROVEMENTS

August 1980

4974~ 3

I hereby certify that this report was prepared

by me or under my direct personal supervision
and that I am a Registered Professional
Engineer in the State of South Dakota.

By 6%2::n¢A4C: C?.

Leonard C. Neugebauer,
‘South Dakota Reg. No. 2461

Date___,éft. /O/L /&0

DEWILD GRANT RECKERT & ASSOCIATES COMPANY
ARCHITECTURE - ENGINEERING - PLANNIN

ROCK RAPIDS, IOWA
SIQUX CITY, IOWA

SI0OUX FALLS,

SOUTH DAKOTA




e g

DeWild Grant Reckert & Assoclates Co. 300 Soo Square Bullding 315 First Avenue | 600 Sioux City Federal Plaza Bldg.

Consulting Engineers 335 N. Main Rock Rapids, lowa 51246 Sioux City, lowa 51101
Sloux Falls, South Dakota 57402 Telephone 712 472 2531 - Telephone 712 277 3049
Telephone 405 339 4157

ARRRRE

Pine Lake Hills Water Association
Mr. Ron Roddel, President

700 Lakeview Road

Sioux Falls, South Dakota 57101

Re: Analysis of Existing Water Supply Fac111t1es
and Recommended Improvements

Dear Mr. Roddel:

Pursuant of our Engineering Service Agreement, dated May 14,
1979, we are pleased to herein transmit the final "Analysis
of Existing Water Supply Facilities and Recommended Improvements."

Section 1.0 presents a brief introduction as well as states
the objectives of the study. Section 2.0 includes an analysis
of the existing and future water demands and compares these
demands to typical residential subdivisions. Section 3.0
reviews the water quality analysis and compares the results
to recommended and mandatory maximum contaminant levels
established by the Federal Environmental Protection Agency.
Section 4.0 presents the actual evaluation of the existing
water supply facilities as well as recommended improvements
on an item by item basis. Sections 5.0 and 6.0 summarize
the recommendations and establish a suggested priority for
system improvements. Section 5.0 also contains an estimate
of the cost for each recommended improvement.

After the Association has had the opportunity to review this
report, we would be pleased to attend a meeting of the
Association and discuss it further with you. Meanwhile, if
you have any questions or if we can assist you further in
any way, please let us know.

Respectfully submitted,

DEWILD GRANT RECKERT
& ASSOCIATES COMPANY

Geanard . Flucgelbosar).

Leonard C. Neugebauer, P.E.
Project Manager

JCN:dae
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ANALYSIS OF EXISTING WATER SUPPLY FACILITIES
AND
RECOMMENDED IMPROVEMENTS

1.0 INTRODUCTION

1.1

General: This report contains the findings and
recommendations of an engineering evaluation made
on the existing water supply system presently
serving the Pine Lake subdivision 1ocated east of
Sioux Falls, South Dakota.

The objectives of this study were as follows:

1. To evaluate and improve the existing system
to meet the immediate water requirements of
the existing 60 residences.

2, To evaluate the existing system and make
recommendations for meeting the future water
requirements of the future maximum of 90

residences.

3. To provide rough cost estimates of system
improvements as well as an implementation
schedule.

Analysis Criteria: In order to evaluate the water
supply system used by the Pine Lake Hills Water
Association, it is appropriate that standard

design criteria be reviewed and used as the basis

for the evaluation. The accepted design criteria
used in the State of South Dakota and throughout

most of the country is the Recommended Standards

for Water Works, published by the Great Lakes-

Upper Mississippi River Board of State Sanitary
Engineers(l). 1In addition the State of South

Dakota has recently developed a supplement to the
Recommended Standards for Water Works, entitled
"criteria for Design of Public Water Supply Facilities
in South Dakota(2). Both of these publications

will be used as a basis for the evaluation of the
existing water supply system and subsequent recommendations.
When available, tests and data collected from the
actual water system are used and compared to the
standards previously mentioned.




2.0 WATER DEMAND

The best and most reliable method for determining the existing
~and future water requirements of a community is by reference
to the water supply records kept by that particular community..
. When those records are non-existent or inadequate, then
estimates of water demand must be made from typical water
consumption values. In this case, Pine Lake Hills has only
limited water supply records. From June 3 to July 9, 1979,
daily meter readings were taken at the water treatment

plant, which indicated the following for this time period:

1. The average daily water consumption was 59,300
gallons or 282 gallons per capita per day (gpcd)
based on an estimated population of 210 people (60
households at 3.5 persons per household).

2, The maximum daily water consumption was 124,070
gallons or 591 gpcd based on an estimated pop-
ulation of 210 people.

Typical water consumption for subdivision dwellings on a
public water supply system range from 150 gallons per
bedroom for a metered sup%1¥ to 200 gallons per bedroom for
an unmetered water supply Assuming three bedrooms per
household and 60 households, these typical consumption
values translate into a range of 27,000 to 36,000 gallons
per day or 128.6 to 171.4 gpcd for the expected average
daily water consumption for the Pine Lake Hills community.
At first glance, the actual value of 282 gpcd compared to
the typical range of 128.6 to 171.4 gpcd seems extremely
high. However, it must be noted that the records were taken
during June and July, which are two of the warmest months of
the year and occur during a time when lawn watering would be
a significant demand especially for a developing subdivision.
Therefore the average daily consumption for the year would

_ be substantially lower than the June/July values and would
likely fall into the range of 128.6 to 171.4 gpcd or approximately
at the mean of 150 gpcd. It should also be noted that water
systems must also be capable of meeting the maximum daily
demand. The maximum daily consumption typically occurs
during June or July and the value of 591 gpcd would likely
be the best indication of the future maximum daily demand.

Based on the above analysis, the estimates of the existing
and future water demand for the Pine Lake Hills development
were developed and are presented in Table A.



TABLE A

ESTIMATED EXISTING AND FUTURE WATER DEMAND
FOR PINE LAKE HILLS

Average Daily Maximum Daily
Estimated Water Demand B Water Demand
Condition Population gpcd gpd gpm gpcd gpd gpm
Existing
60 Households 210 150 31,500 21.9 600 126,000 87.5
Future
90 Households 315 150 47,250 32.8 600 189,000 131.3

The peak instantaneous demand for small water systems is
typically 9 times the average daily flow. Therefore the
instantaneous demand values for Pine Lake Hills system would
be: A

1. Existing:

31,500 gpd x 9

I

293,500 gpd or 196 gpm

2. Future:

47,250 gpd x 9

425,250 gpd or 295 gpm



3.0 WATER QUALITY

During June 1980, samples were collected from both the east
and west wells and from the treated water to determine the
quality of the raw and treated water being consumed. Table

B shows the results of the analysis as well as the recommended
and/or required Maximum Contaminant Levels (MCL) for community
water supply systems as set forth by the U.S. Environmental
Protection Agency. Immediately following Table B is an
explanation of some of the suggested limits.

As brought out in Table B, several chemical parameters

exceed their suggested limits. Those exceeding their limits
include iron (raw water only), manganese, and total dissolved
solids. Additionally the hardness of the water is quite

high at 530 mg/l1 or about 31 grains per gallon (gpg). It
should be noted that the water is typical of groundwater
supplies in South Dakota and that the water is safe for
domestic consumption; however, the high manganese, total
dissolved solids, and hardness may cause minor inconveniences
at times as described in the "Explanation of Chemical Analysis”
section of Appendix A. The positive Langalier Index indicates
that the water as it leaves the plant is not corrosive;
however, with home softening and heating the Index does

change and the water might become slightly corrosive.



TABLE B

WATER ANALYSIS - PINE LAKE HILLS

Maximum Suggested West Well

East Well

*Note:

Parameter Unit Limit Limit Raw Raw Treated*

Arsenic mg/1 0.05
~ Barium . mg/1 1.0

Cadmium mg/1 0.010

Chromium - mg/1 0.05

Lead .mg/1 0.05

Mercury mg/1 0.002

Selenium mg/1 0.01

Silver ng/1 0.05

Fluoride mg/1 2.4 0.36 0.38 0.39
Nitrate

(as N) mg/1 10.0 0.1 0.1 0.1
Gross Alpha pCi/1 15.0
Radium 226-228 pCi/l 5.0
Turbidity NTU 1.0 :
Bacteriological Safe
Chloride (CR) mg/1l 250 1.3 1.5 1.3
Copper (Cu) mg/1 1 .006 .006 0.012
Iron (Fe) mg/1 0.3 1.36 1.24 0.19
Manganese (Mn) mg/1l 0.05 0.62 0.70 0.62
Sulfate (804) mg/1 250 180 198 190
Zinc (Zn) mg/1 5 0.168 0.018 0.019
Total Dissolved

Solids (TDS) ng/1 500 674 754 780
pH 6.5-8.5 7.58 7.13 7.49
Alkalinity (m)

(CaCo,) mg/1 331 347 346
Alkalifity (p)

(caco,) mg/1 404 423 422
Carbongte (CO,) mg/1 0 0 0
Spec. Cond. @

25 degrees C. mhos/cm 926 1040 1019
Calcium (Ca) mg/1 143 156 155
Magnesium (Mg) mg/1 32.3 34.8. 34.5
Hardness

(CaCOB) mg/1 490 533 529
Langelier In- :

dex @ 50 :

degrees F. +0.42 +0.02 +0.38
Sodium (Na) mg/1 12.2 12.7 12.7
Potassium - (K) mg/1 3.6 4.0 4.0
Nitrite (NOZ)

(as N) mg/1 0.01 0.01 0.01

At the time the treated water sample was collected by the

State, a valve was unknowingly closed to the west well
and therefore only water from the east well was treated
and sampled contrary to what was reported by the State.




In regards to further treatment of the water to bring these
chemical parameters below their suggested limits, the only
feasible method for reduction of the high manganese is
filtration with a special manganese greensand media along
with the addition of potassium permanganate to increase the
efficiency of manganese removal. The best methodology would
be an automatic valve-less filter, since a full-time operator
would not be required. An alternate would be a pressure
filtration system, which would require daily manual backwashing
of the filter as well as a more complicated valving system.
In either case, an investment of between $30,000 to $40,000
would be necessary to install filtration.

4.0 EVALUATION OF EXISTING FACILITIES

4.1 Raw Water System: During June 1980 tests were
- conducted on both wells to determine their present
capacity and efficiency both at the well and at
- the plant. In addition a test was conducted at
the plant to determine the total output of the
wells pumping together. Table C contains the
results of the well tests.

TABLE C

WELL CAPACITY TESTS

Both Wells
East Well West Well Together
Location (gpm) (gpm) (gpm)
At Well 45 45 _ N/A
At Plant 411 6§ 302 L/? .2 []
Manufacturer's
Rated Capacity 60 45 105

As illustrated in the preceding table the actual
capacity at the east well is substantially lower
than the manufacturer's rated capacity indicating
that substantial head losses are occurring in the
raw water piping system. In the case of the 60
gpm east well, it was determined by hydraulic
calculations that most of the head loss occurs in
the 1% inch diameter steel riser resulting in a 15
gpm reduction in capacity. 1In talking with local
well drillers the source of the head loss for the

—-4-
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TABLE D

RESULTS OF UPGRADING RAW WATER SYSTEM

East Well

Existing
Improved

Net Change
West Well

Existing
Improved

Net Change
Combined

Existing
Improved

Net Change

*Based on 60 households, 3.5 persons/household
average daily water consumption of 150 gpcd.

*Annual

‘Pumping Cost

Pump Pump
Capacity Efficiency
41.1 gpm 66.5%
58.0 gpm 76.0%
+16.9 gpm- o+ 9.5%
30.2 gpm 71.6%
41.5 gpm 76.0%
+11.3 gpm + 4.4%
71.2 gpm 68.4%
99.5 gpm 76.0%
+28.3 gpm + 7.6%

© $103.52
 64.80

-$ 38.72

$ 64.20

43.20

-$ 21.00

$167.72

108.00

-$:59.72

and an




west well appears to be a very restrictive, odd-
ball "pitless adapter" with a l-inch diameter
discharge at the well. This restriction along
with friction losses in the raw water line to the
plant, result in a reduction in pump capacity of
14 gpm.

Based upon the well tests and upon standard line
loss coefficients, the existing hydraulic con-
ditions of the raw water system were calculated
and applied to pump curves as shown in Figures 1
and 2. Assuming that the system was upgraded
using all 2 inch diameter lines, along with a
standard pitless adapter in the west well, the
improved system conditions were calculated and
again applied to the pump curves as shown in
Figures 1 and 2. This resulted in a theoretical
increase in both pump capacity and efficiency as
well as a substantial savings in electrical
pumping costs as summarized in Table D. Assuming
that Pine Lake Hills is fully developed in five
years, the estimated savings in electrical costs
over a typical 20 year design life is $1,732 and
over a 50 year actual life of the system would: be
$4,420. ' ‘

The estimated costs for these improvements is
between $1,500 and $3,000 depending on how much 1%
inch diameter line is in the existing system and
needs to be replaced with 2 inch or larger line.

A new well may eventually be necessary, since the
well improvements will only increase the present
well capacity to about 100 gpm and the future
maximum daily demand is estimated at 131 gpm..
However, the cost of an additional well will
depend on the exact location of the well from the
treatment plant. For example, if the new well
were to be placed near the lake, a considerable
amount of raw water line would be needed to
connect it to the existing treatment plant. Some
of this cost could be reduced if a-3 inch diameter
line was installed to the west well, from which a
future line could be extended to the new well.
The estimated cost for a new well would vary
between $5,000 and $10,000 or more depending on
the location of the well. It should be pointed
out that should one of the wells break down and be
“temporarily out of service, then the east well
would produce 47 percent of the maximum daily
demand (MDD) or 66 percent if piping improvements
were made, whereas the west well would produce 34




percent of the MDD or 48 percent if piping improvements
were made. Therefore, the Association may desire

to add a third well now to avoid potentlal water
shortage problem during the summer 1n the event a

well should break down.

Aeration: As the water enters the plant it flows
through a forced draft aerator, which aids in the
removal of hydrogen sulfide as well as in the
removal of iron and manganese present in the -
supply. The forced draft aerator is rated at 50
gpm and effectively reduces the iron content below
the 0.3 mg/1l suggested limit (1.24 mg/1l to 0.19
mg/1l) in the water from the east well. Also a
slight reduction in the manganese occurs from 0.70
mg/l to 0.62 mg/l; however, the suggested limit of
0.05 mg/l is still greatly exceeded in the treated
water. Additionally since the treated water
sample was obtained when only the east well was
operating, it is unknown as to whether or not
these same levels of removal can be applied to the
combined flow from both wells. Furthermore, if
the well capacity is expanded to 100 gpm or more
it is recommended that additional aeration be
provided. . :

Chlorination: After the water flows through the
aerator, chlorine is added for disinfection and to
further aid in the removal of iron and manganese.

A hypo-chlorinator, Model Number 9701-11 manufactured
by Precision Control Products, has been installed
in the treatment plant and has the capacity to
meet both the present and future needs of the
development provided it is operated properly.
Therefore, an operation and maintenance pamphlet
from the manufacturer is contained in Appendix B
along with example calculations to determine the
theoretical setting and dosage requirements to
provide for a chlorine residual of 0.3 mg/l in the
distribution system. It should be noted that
chlorine will aid in the removal of iron and
manganese and the actual chlorine requirements
will be slightly higher than the theoretical.
Therefore, a Hach chlorine test kit is prov1ded at
the treatment plant and should be used to adjust
the actual dosage to maintain a chlorine residual
of 0.3 mg/1 in the distribution system, which is
necessary to provide continuous disinfection and .
protect the health and safety of the water consumer.

Furthermore, the theoretical run time for the
chlorine storage tank is 16 days under average
conditions of 150 gpcd and would be substantially



shorter under maximum demand. Therefore, a con-
scientious effort must be made to keep the storage
tank filled and the chlorinator operating properly. .

Sedimentation and Storage: A clearwell storage
basin is provided after aeration and chlorination
to provide contact time for the chlorine and to-
allow time for the oxidized iron and manganese.
particles to settle out. Additionally, any sand
and grit accidently sucked into the wells will
also settle in the storage basin. However, the
primary function of water storage is to provide
equalization water to meet peak instantanous water
demands which often exceed average daily demands
by a factor of nine. " Therefore, the minimum
effective water storage capacity should be equal
to at least one-half the maximum daily demand and
the recommended effective storage capacity is
equal to the maximum daily demand.

The existing storage is approximately 60,000
gallons or not quite one-half of the present )
maximum daily demand of 124,000 gallons. With
full development of all 90 lots the future maximum
daily demand would be 189,000 gallons, requiring

- an additional 35,000 to 100,000 gallons of storage.

Furthermore, this additional storage capacity
would help alleviate the distribution pressure
problems, if it was placed on the high ground.

-across the valley to the southwest. This will be

addressed later in the report under Subsection
4.7, Distribution System.

It should be pointed out that water storage has a
signficant economy in size. For example, an .
aquastore system of 50,000 gallons would cost
approximately $30,000 or about $0.60 per gallon
whereas an aguastore system at 100,000 gallons
would cost approximately $40,000 or about $0.40
per gallon. This means that the additional 50,000
gallons of storage could be obtained for less than
one-third the original 50,000 gallons. This
economy of size should be considered when storage
is added to the water system.

High Service Pumps and Discharge Piping: Two high
service centrifugal pumps are used to pump the
treated water from the ground storage facilities
into the distribution system. These pumps along

with the hydro-pneumatic tank are used in pressurizing

the distribution system. An analysis of the
pumping system including the plant discharge
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piping, disclosed that the discharge piping is
very restrictive and reduces the combined discharge
capacity by up to 40 percent and the combined
efficiency by up to 21 percent depending on the
exact discharge pressure of the distribution
system. Table E summarizes the results of the
analysis assuming both existing conditions and an
improved condition based on improvements to the
pump discharge lines so that both the north and

~ south pumps discharge into separate 2-inch diameter

lines that are then connected to a common 3-inch
diameter header as shown in Figure 3..

Based on the assumption of a three-way split of.
the total annual water consumption between the
three combinations of pumps (i.e., one-third -
north pump alone; one-third ~ south pump alone;
one-third - north and south together) and based on
an average discharge pressure of 50 psi to the
distribution system, the expected annual energy
savings would be $71.00 for existing conditions
and $106.50 for full development of the subdivision.
Assuming full subdivision development in five
years, the expected return on the improvements for
a typical design life of 20 years is $2,060 and
for actual system life of 50 years is $5,255.

The expected cost for these improvements is $200
to $500 dollars. Therefore a substantial return
both in terms of pumping costs and in increased
capacity can be realized. Since the combined pump
capacity is increased to 268 gpm at a discharge
pressure at 30 psi, the future peak instantaneous

~demand of 295 gpm cannot be met and an additional

high service pump may be required; also, it is a
generally accepted practice to be able to meet
peak demand with the largest pump out of operation.
Therefore, it is recommended that a third high
service pump of similar capacity be installed
along with 4-inch diameter or larger header pipe
to reduce inplant head losses. .

Hydro-Pneumatic Tank: According to standard
design procedures (1), the gross volume of the
hydro-pneumatic tank in gallons, should be at
least ten times the largest pump capacity, rated
in gallons per minute (gpm). .For Pine Lake Hills,
this would be 10 x 289 or 2,890 gallons, which is
considerably less than the actual 3,800 gallon
tank. Therefore, it appears that the existing
tank is adequate for both the existing conditions
as well as the full development of the subdivision.




Distribution System: The existing distribution
system is composed of looped 4-inch diameter PVC
pipe, which is adequate for small domestic water
systems not intended for fire protection. Since
this system was not designed for fire protection,
it also was not designed for frequent flushing of
the water mains. Uncontrolled flushing of the
water mains tends to create more problems than it
eliminates for small water systems with substantial
topographic relief. Therefore, the flushing of
the water mains should be practiced only under
extreme emergencies and then only under controlled’
discharge, so negative pressures are not imposed
on the portion of the system located at the hlgher
elevations.

A computerized Hardy Cross distribution analysis
was performed to model both the existing and
future dispersements of flow within the Pine Lake
Hills subdivision. This analysis showed that
existing maximum instantaneous demands can be
supplied by the system without imposing negative
pressures in the high elevations; however, fire
flows or line flushing would result in negative
pressure conditions and therefore should be avoided.
The analysis of future instantaneous demands re-
vealed that an additional high service pump would
be requlred~

An alternative to the addition of another high

service pump would be to provide additional equalization
storage at the extreme southwest corner of the

system. . This would prevent negative pressures in

the system and would sustain the water supply

needs in the event of pump failure as well as

provide increased fire protection. The cost of

the storage would be substantial, however, ranging

from about $40,000 for a ground storage reservoir

to $100,000 for an elevated tank.

Evaluation Summary: In summary, problems exist
throughout the water supply system presently
serving the Pine Lake Hills Community. Some of
these problems can be readily and inexpensively be
remedied, such as replumbing the discharge from
the high service pumps; others such as improvements
in the raw water system need to be corrected by a
reliable Contractor one portion at a time. Others
such as manganese removal require substantial .
capital investment in treatment equipment. However,
with the exception of the future treatment and
increase in storage, all the problems can be

'solved with only minor capital expenditures,

-9



proper operation and maintenance, and daily record
keeping. )

5.0 RECOMMENDATIONS

5.1

Operator: The very first and probably most important
recommendation is to retain a knowledgable operator -
to oversee daily or at least the weekly operation

of the total water supply system. The operator
should be available to supervise the installation

of the various recommended system improvements and -
to observe, operate and maintain the treatment
plant. In addition the operator should be in

charge of daily, monthly and yearly water supply -
records as well as reading the household water
meters and preparing the monthly water billings.

In short the operator should be in complete charge
of the water system.

Water Supply Records: It is essential that daily,
monthly and yearly water supply records be kept
starting as soon as possible. Items to be included
in these records should be: ' ‘

1. ‘Daily water consumption and chlorine
residual in the distribution system.

2. Monthly chemlcal and electrlcal usage.
3. Monthly water sales.

4, Monthly sampling of water from dis-
tribution system and submittal to State
Department of Health Laboratory in
Pierre.

5. A log of all operation and maintenance
activities including recording the time,
cost and name of Contractor who makes
the improvements to the system.

6. A log of the chlorine usage should be

: kept with dates noted when the chlorine
tank is filled including the amount of
hypo chloride diluted and the amount of
water used. :

7. Annual totals of water sales, chemicals,
power consumption and system improve-
ments should be kept along with records
of gross receipts and expenditures.

-10-



Water Rights: Since it appears that Pine Lake
‘Hills has not secured its water rights as per
South Dakota State Law, it is imperative that an
application be made immediately to protect the
rlghts to this source.

An application form is included in Appendix D.
Additional information and forms may be obtained
from:

Water Rights Division

Department of Water and Natural Resources
Foss Building '
Pierre, South Dakota 57501

Telephone 605/773-3352

Recommended System Improvements and Cost Estimates:

5.4.1 Existing Raw Water System Improvements:

Replacement of well riser pipe with
2 inch diameter PVC pipe,

260 ft. at $2.00/ft. $ 520
Pitless adapter for west well, S
lump sum 330
Set-up of well drilling rig, : _
lump sum N 25
Miscellaneous fittings 50
Labor, 10 hrs. at $20/hr. 200
*3 inch water line to west Well,

250 ft. at $4.50/ft. o 1,125
*2 inch water line to east well,

200 ft. at $4.00/ft. 800
Total Cost : | $ 3,050

*Note: It probably would not be necessary to construct
these lines the full length depending on what diameters
of lines are already in.

5.4.2 New Well:

Construction of new 60 gpm well,

lump sum $ 5,000
Raw water line, 1,250 ft. of 2 inch

diameter PVC line at $4.00/ft. 5,000
Total Cost $10,000

-11-
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5.4.3 High Service Pumping:

Replumbing high service discharge
lines $300-$500

New high service pump installed $ 2,000

5.4.4 Filtration:

Valveless gravity filter with
manganese green sand medium and .
potassium permanganate feeder, . :
lump sum . - $40,000

5.4.5 Aeration:

Additional aerator, lump sum $10,000

5.4.6 Storage:

Alternative ground storage
reservoir (100,000 gallons), , '
lump sum _ .. $40,000

5.5 State Recommendations: The report "Routine Sanitary
Survey of Pine Lake Hills" performed by the South .
Dakota Department of Water and Natural Resources
is reprinted in its entirety in Appendix A of this
report. In it are several recommendations for
correcting several "unsanitary" features noted by
J. C. Andersen, the Sioux Falls Regional Office
Supervisor. It is recommended here that all these
recommendations by the State be implemented and
that a good working relationship be maintained
both with the State and with the United States
Environmental Protection Agency.

6.0 IMPLEMENTATION PRIORITY

The very first priority for the Pine Lake Hills Water Association
is to retain a knowledgeable operator to oversee the operation
and record keeping of the system. This should be done
immediately so that better records are available to plan for
future expansion, rather than to use sketchy information or

to react to a water crisis. '

However, it is apparent from the analysis that several
improvements should be made immediately such as improved

plant discharge piping and an improved raw water collection
system. Both of these improvements have been shown to be

both cost effective as well as productive in terms of increasing
the system's overall capacity. In regards to improving the

raw water collection system, it is recommended that at least

-12-



two phases of construction occur, the first phase would
consist of replacing the restrictive "odd-ball" pitless
adapter in the west well with a standard adapter. Also, in
the first phase it is recommended that the 1lk%-inch diameter
riser pipes be replaced with 2-inch diameter riser pipe as
was the original recommended minimum by the pump manufacturer.
Between the first and second phase, it is recommended that
the individual and combined well capacities be measured at
the wells and at the plant. The second phase would then
consist of increasing the diameter of the raw water lines to
the plant, depending upon the line losses calculated from
the well tests. During the first phase, the Contractor
should replace any small diameter raw water lines encountered
near the wells that appear overly restrictive, partlcularly
near the west well.

The Water Association will need to establish the priority
for improving the treatment facilities to remove manganese
depending on both the finances and desires of the association.

Water storage, new well construction, and additional high

service pumps will depend on the future demands of the
system as determined by future water demand records.

-13-
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"ROUTINE SANITARY SURVEY OF THE PINE LAKE HILLS"
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July 2, 15®

Re: S.4 Pine Lake Rills

Jin Christenscen, President

Pine Lake Hills Owners Assacxat:.on
7504 Pine lake Drive

Sioux Falls, South Dakots 57105

Dear Mr, Christensens

Attached is a report entitled, ™Routine Sanitary Survey of the Pine
Leke Hills". This report has been prepared on the basis of & routine
sanitary snrvey by the Department of Wster and Hatural Rescurces ond is
subnitted for correction of the unsanitary features noted. Hopefully,
these recommendations will be complied with at your earliest ‘
convenience,

We respectfully urge you or your vepresentative to attend annual
meatings and training short courses sponsored by the South Dakota
tunicipal League and the South Dakoza Water smd Wastewater Association.
The sext znnual South Dakota ¥ater and Wastewater Conference will be
held September 10, 11, & 12, 1980, at the Sheratom Motor Inn in
Aberdecn.

Please acknowledge receipt of this report together with action
contemplated on the reccoumendations included in the report within 30
doyse 1f ve can be of any assistance, please let us know.

Very truly yours,

Wk €, Sticke

Hark E. Steichen

Office Administrator
Office cf Drinking Water
Puone: {&05) 772-375%

cct Vonnie Klignert
Tom Drake ‘
GCasey Andersen, Sioux Falls Regpional Gifice
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Department of Environmental Protection
Office of Water Hygiene

RN o L .
’Quy;tat1on and 0perat1on Survey of the ___ Pine Lake Hills Public Water Supply System
Contacted Tom Drake, DeWild Grant Reckert & Assoc. Co. ' ' “Date 6 / 2 /80

Facilities Consist of 2 Wells - Forced Air Aeration - Chlorination 60,000 gal. concrete reservoi

high 1ift pump - 3,800 gal pfessuré tank and the distribution system.

REVIEW ITEMS

1. Chlorination T ‘ - Yes MNo_ N/A
a. Is chlorination provided? PN o X ] [
b. If yes, make, model and type of, th]or1nator Precision ‘
model; 9701-11 Hypo n

o

Not being operated.

c. Rated capacity: &
d. Anti-siphon valve installed an hypoch]or1nator feed pump7 _ LT X T
e. Safety features for gas ch[or1nat1op: Ty ™ R _
1. Separate room? . ; . X
2. Positive mechanical vent11at1on-¢ 2 o X X
3. Restraints to secure chlorine cy11nders7 Toe X
- 4. Gas mask? # v X
f. Type of chemical used: 12%7% Sodlum HypochlorlteF
2 . Fluoridation - S ig%L 55!
. a. Is fluoridation required? : y A [T x 1
~ 1. Why: Not 500 people - ,if .
b. Is fluoridation provided? _ [ T x
C. If yes, make and model: ' _
d. Rated capacity: indicated setting:
e. Anti-siphon valve on feed pump? (] [ x
f. Type of saturator: _
"g. Type of cross connection control for makeup water:
h. Type of chemical used:
i. Is the proper 10" min. bed of fluoride maintained? X
J. Does a softner and meter accompany the installation? X
k. Do the records show consistent acceptable fluoride levels? X
1. If not, describe problems and any steps taken to correct
prob]ems _
3. Test Equipment '
a. If treatment is provided, are the appropriate test kits ava11ab]e7 L x 1 |
1. If yes, state brand name and type of test k1t(s)
. Hach Model CN-66
4. Field Tests
a. MWere tests performed during the survey? - L x [ |
1. If yes, give values: Less than 0.1 mg/1 T
b. Are tests performed by the operator? ~ 4 _ nl [ x ]

e 1. If yes, type and frequency:




Reservoir(s) Yes

No «  NYyA’

a. State size and type: 60,000 underground concrete reservoir
3800 gal., steel pressure tank

b. Service frequency:

1.  Type of lining:

C. Are the following present:

1. Overlapping cover on manhole? X
2.  Overflow & vents screened? X
d. Comments on general condition: '

Distribution System"
a. Indicate main sizes: All 4" plastic

1. Are there fire hydrants on less than 6" d1ameter ma]ns? . X

b. Is there a main flushing program? } o x
1. - If yes, state frequency:  occasionally : ' o _
C. Are there complaints of water qua11ty from consumers? b ox |

1. If SO, describe: Low volume
o o

“Sanitation

a. Does the general appearanceﬁg; the faci ¥t1es ﬂng1cgtquout ne

Nee: ing for meters

maintenance and good housekeép ng pract1ce 7 - X
b. Is any equipment located ifna é1t7 No | 27 %%“t “wClean out paper X
1. If yes, detail: Y, boxes "ang, J““k
x*»‘ ? 3,’
FH . F
‘Records T }jfvv 4 '
a. Are adequate records of operat1on ma1nta1ned7 d L x|
b.  State what records are kept: _ None i o o ,
g 1\::)
A “
Cross Connection(s) ;
a. Were any cross connections observed? L [ X | ;]
1. If yes, describe:
Filtration »
a. Is filtration provided? | X | ]
1. If yes, what type:

2. Filter area: . filtration rate:
3. Backwash frequency: : .
a. How determined:

4. Do the records show adequate filtration is being accomp]1shed? [

Reration ' . : : o
a. Is aeration‘provided? : : [ X
1. Type: Forced Air . .

Chemical Treatment
a. Are chemicals other than chlorine or f1u0r1de used to treat

the water? B

1.  If yes, detail what is being used and at what feed rate:




13. Bacteriological Sample(s) : Yes No N/A
a. How many samples were collected: _ 1 ' _
1. # safe: 1 (June 2, 1980) # unsafe:

b. Have unsafe bacteriological samples been collected recently? { P

~7 1. If yes, describe what has been done to e11m1nate the
source of contam1nants.

c. Are bacteriological samples being submitted as required? ‘ [ 1 X |

14, Chemical Sample(s) :
: a. # of samples collected and type: _ 1 Chemical

b. Has the water supply violated the nitrate level in the past7 | x|
1. If yes, when was the last time consumers were 1nformed : :
-sﬁ’%“h»s

15. Certification ' -,

a. Is a certified operator requ1red?%f T : X
b. Is the operator certified? / gy ‘ X
c. Does the operator desire tr%1n1ng, PLﬁuandlor cert1f1cat1on7 : X
Need designated operacm: £ A5 \

16. Water Rights

a. Have water r1ghts been obtained?
1. License or perm1t #(s): '

17. Improvements

a. Have 1mprovements p]anned to the water system? ;f ‘ x| |

1. If yes, describe: DeW11d Grant Reckert & Assoc. presently
— are studying system. ‘1; f“’

18. General Comments:

19. Flow Diagram of Facility:

FORCED
AR
ZHLORING

O— ?&3;7%
2 WELLS ~— 60, o\oo

S gel:
, OP'EQE::P@ W

RECOMMENDATIONS: See Attached Sheet(s)



Pine Lake Hills_

RECOMMENDATIONS

That the chlorinator be adjusted and operated so that a free chlorine
residual in the entire distribution system is maintained at a minimum

of 0.30 mg/l. It is possible for contamination to enter the water supply
at the source, treatment facilities, or the distribution system through
faulty plumbing. Continuous disinfection of the water through the use of

" chlorine is essential for destruction of disease-producing organisms.

All openings into the concrete reservoir around the drop or suction pipés
from the chlorinator and the high lift pumping equipment, etc., should be
sealed to prevent entrance of contaminating material into the reservoir.

It is recommended that the chlorine residual be tested at least once a

day in the distribution system-through use of the test kit which is
available in the pump house. A record should be maintained of the chlorine
residual readings. s s '

That the paper boxes aEdLmiscell ous junk be removed from the pump building
and that shelving be constructed towhgﬁﬁ waterworks equipment up off the wet
floor. Paint and other miégeilgneous'éig&pmén; not related to waterworks

operation or treatment ‘should bé.removed Erom the pump room.

Waterworks records of water consumption, daily pumpage, power usage, draw-
down levels, and maintenance activities should bé collected to effectively
plan future waterworks improvements and to detect equipment malfunctions
before they become a major problem.; For example, a record of pumpage rates
compared with power usage could foréwg;n ggﬁénding pump or well failure.

: A
Both wells contain high levels of iron and manganese. Most of the iron
is oxidized by the forced draft aeration system and settles in the bottom
of the concrete reservoir which necessitates periodic emptying, cleaning,
and disinfection before being replaced into use. If the iron and manganese
content exceeds 0.3 mg/l and 0.5 mg/l respectively, they cause deposits in
water distribution mains and service lines and leave stains on plumbing
fixtures and light-colored clothes. Iron causes red or reddish-brown deposits
and stains. Manganese stains and deposits are black or gray.

Information available to this department indicates that Pine Lake Hills’
has not secured its water rights as per South Dakota State Law. It is
recommended that an application be made to protect your supply source.
Application forms and additional information may be obtained from the Water
Rights Division of the Department of Water & Natural Resources in Pierre.

Although Pine Lake Hills is not required to have a certified waterworks
operator, we would like to encourage you to give your operator the opportunity
to attend some of the various training courses that are available and become
certified. For more information as to class dates, location, etc., please
contact Mr. Bill Aisenbrey, Department of Water and Natural Resources, Pierre,
South Dakota, 57501. ' - :

Because Pine Lake Hills' water system has more than fifteen connections and
serves more than twenty-five customers on a full time basis, you are subject
to the Federal Safe Drinking Water Act and the National Interim Primary
Drinking Water Regulations. By copy of this report, we are requesting EPA
Offices in Denver to send you detailed information on the requirements of
this program. :



Pine Lake Hills - ' _ ' 2.

Bacteriological Sampling & Analysis

The State Department of Water and Natural Resources requires that all public

water supplies submit water samples on a routine basis to the State Department

of Health Laboratory in Pierre. (Pine Lake Hills must submit one sample during

each calendar month of the year). Bacteriological samples should be collected

from different points in the distribution system so that the water sampling

record will provide an indication of the water quallty within the entire dlstrlbutlon
system. .

Your water analysis record for 1980 is as follows:

Samples required l/month Safe samples 1

y ;ﬁgihl' . .
Samples submitted 1 collected during the survey Unsafe samples 0

Respectfully yours,

.C. Andersen
Regional Office Supervisor

JCA:dx




SOUTH DAKOTA DEPARTMENT OF WATER AND NATURAL RESOURCES

OFFICE OF DRINKING WATER
CHEMICAL ANALYTICAL DATA

water‘Supply \729"/55 LA’K( #///5

Date Collected:.

uﬂéig /7?0

Town, County: 54 €. ?74LL'§ Minty Lo Collected By: %ﬂé‘;fé:/\/”])ﬂﬂm
Source of Supply: £A4ST Ifjt‘lb w2 Mail Report To:
Sampling Point: ILU/m 1A R Cunie //,(,/,‘/»c/a, £ 7r (7€ Aﬁf ]
Sample: Raw .X___Treated Composite Hites KK, S Falls 57401
Treatment Process: iy crfaenr— Chlens, ¢e ed Dppkss //35 ///’7’{7‘ §/’//5 /7//’4”
’ ¢ c{' O AWOTRSEN
Received By Lab: A ‘“/‘,)’?; a //Vj
Report Sent By Lab:___ [y =2 0= 8¢ /
Parameter Mﬁ’i‘;"ﬁm ‘ {,:f‘" Results r Suggg?’%ed Results
Arsenic 50 ug/1 [ L cmﬁ'de (E1)_ 250 ma/1| _[ud_
; Barium 1000 ug/1 _.v.ﬂj'"!Eopper () o 1 mg/1| ©. 00(0
Cadmium 10 ug/1 ‘ Ygron (Fe) ; 0.3 mg/1 /,34/
i Chromium 50 ug/] JManqanese ZMn) -0.05 ma/1 9,70
Lead 50 ug/1 1sul fate(504) 250 mg/1| /94
| lercury 2 ua/ ' o 11’*;;th) 5 ma/1| 0.0¢8&
Nitrate (as N ) 10 ma/1 ﬂ/' / Tot. D1ss Solids (TDS) 500 mg/1 ‘]5_7
Selenium 10 ug/1 i 6.5-8.5! ‘7./3
L |silver 50 ua/1 Alkalinity(m) (CaC03) wma/1} B¢Y7
/F1uor1’de 2.4 ma/1 Dn}g Alkalinity(p) (CaC03) ma/l}-
Gross alpha 15 pCi/l /Bicarbonate (HCO3) mg/1 5‘)3
Radium 226-228 5 pCi/l Carbonate (C03) mg/1
Turbidity 1 NTU Spec. Cond. @ 2.4 Oc umhos/cm /0‘/0
OTHER PARAMETERS /|caleiun (Ca) ma/1| AS56
lagnesium (Mg) mg/ 1 37, {
Hardness -(CaC03) 3//_,/)«», ma/V| 45373
Langelier Index @ 50 OF~ +0,27
/Sodwm (Na) mg/1 /.]'7
4Potassium (K)_ m/1| 4.0
LAS COMMENTS: Nitrite (NOp)(as N ) m/1] £0.27
1, '([z @& = (Jc e Qﬁ(éﬁ mg/1 = milligrams/Jiter = parts/million (ppm)
o 0\9‘ o wele ug/1 = micrograms/liter = parts/billion (ppb) |
Percentage_of Error: 0' 57/3*4/ g
WNR - 606 - 10/79 /. AR MO ER274D

O tA (- 2y-&¢

——— -



SOUTH DAKOTA DEPARTMENT OF WATER AND NATU L RESOURCES
OFFICE OF DRINKING WATER
CHEMICAL ANALYTICAL DATA

- Supply:

/‘lWLLS

Date Collected: J/M/C,

' County:;xlomx Fa

LLS [/MN C. .

..2 /qp(/

e of Supply:___ X

V\/L LS

Easy

OpLy

Collected By: ///M/)'z A - /%VZJ/-/(S(-A/

Mail Report To:

Ling Point:

thu,) House

TAL

AN IE /eL IAMNVERT

7@5'jﬂhyjﬂk5’%ZZ§

e: Raw

:ment Process:

Treated__Z\_Compom te X

R.R, Sieex FArS

s7r0/

e Tens Lanke 113 E 4T ¢ S Fars 57104

€ T C ANDERSEN

i ;/ Chde wiug

- Comments:

ived By Lab: (-2 -6 D5 -
~t Sent By Llab: é :) % '4 0'06 f%w%“m!_
arameter Mﬁ’i‘;l'}“ém Re§y1tsﬁ Paramete): \*\ Sugg;ﬁed Results
senic 50 ug/1 S Ch1or1de ("@\L RK* 250 ma/1 /c 5
srium 1000 uq/1 _ Coppef” (Cu) tep ;f:’:ﬁ 1 mg/1! Q. 0(2 -
admium 10 ug/1 4 Iron (Fe) ﬁ} 0.3 mg/1 yt/? :
romium 50 ug/1 Manganesé: (Mn) ‘ 0.05 mg/1 0.61
sad 50 ua/1 Isulfate (504) 250 mg/1| /90
arcury 2 ug/l : /ch (Zn% ' 5 ma/1 a0 (9
itrate (as N ) 10 ma/1 0// ' /Tot Diss. %ohds (TDS) 500 mg/1 74/[) '
slenium 10 ug/1 pH 6.5-8.5| 2,47
lver 50_ua/1 i aTkalinity(m) (Cac03) ma/11394
uoride 2.4 mgnn| 0:37 Alkalinity(n) (Cac03) ma/1]
~0ss_alpha 15 pCiNd /Bicarbonate (HCO%) ma/ 1 [/)l
adium 226-228 5 pCi/1 Carbonate (C03) " mg/
rbidity 1 NTU Snec. Cond. @ 25~ Oc umhos/en| [/0/F
OTHER PARAMETERS /|Calcium_(Ca) ma/1l )55
B Maanesium (Mg) mg/ 3‘/-6
o Hardness (CaC03) 30. ]ﬂ/w, ma/1 J)?
) 7 |Langelier Index @ 50 0F #Q%f
//Sodwm. (Na) mg/ /1,‘7
e -/Botassium (K) ma/1 1/,0
COMMENTS /Nitrite (NQp)(as N ) ma/1 406 0[
mg/1 = milligrams/liter = parts/million (ppm)
i ug/1 = micrograms/liter = parts/billion (ppb)
entace of Errors 17/ 3s3 202733

-_60€ - 10/79

LAR. NO.

It ¢- gg{ FJ



SOUTH DAKOTA DEPARTMENT OF WATER AND NATURAL RESOURCES
OFFICE OF DRINKING WATER
CHEMICAL ANALYTICAL DATA

Water Supply:_ / /

/ﬂ K¢ /ﬁ//LL

Town, County:‘-gmUX T:_/\L»:S

A ] I NNEHAHN (0

Collected By:

o _ o3P
Date Collected: j;/j/é '/{, /S50
okl LbAKE

Source of Supply: West WL;.LL, # | Mail Report To:
Sampling Point: £ Wery Ve Ko /&R -T05 *P;;m Lake /é
Sample: __iﬂ",__Treated Composite £ /\) 3/0[71 FAIS - 5 710/
Treatment Process: ¢ el Loaké 3L /4/"-f/ lf/d/ Dpie
_Aerarieol] “Cominfs YL ERIEN
¢ hlorine
Recejved By Lab: ({//3/!0 i
Report Sent By Lab: (0/9(V3/0
Parameter Mﬁ’{%’?ﬁém Resu] ts Sug?gjged Results
Arsenic 50 ug/1]™ 7 e 250 ma/1] LD
Barium 1000 ug/1 Copper (""Cu) ‘ 1 mg/1] 0,006
Cadmium 10 ug/ .:""'"':Iron (Fe) 0.3mg/1] /36
___|Chromium 50 ug/] Manganese (Mn) -0.05 mq/] A,6 2
~ILead 50 uq/1 %Suwat i"(SOa,) 250 ma/1 /%0
Mercury _2 ug/] ch {7n) 5 ma/1] d./¢&
INitrate (as N ) 10 m/11<< 0./ Tot.Diss.Solids (TDS) 500 ma/1| 4 N5Y
Selenium 10 ug/] /pH 6.5-8.5 b, ‘518
_Isilver 50 ua/l /IAlkalinity(m) (CaC03) m/1l B3/
/|Fluoride 2.4mg/1] @36 || IAlkalinity(n) (CaC03) ma/1
Gross_alpha 15 pCi/1 “|Bicarbonate (HCO3) ma/1] Y9Y
Radium 226-228 5_pCi/l |Carbonate (C03) ma/1|
Turbidity 1 NTU “Ispec. Cond. 8 25 OC umhos/em| 72 ¢
OTHER PARAMETERS “lcalcium (ca) my/1| /YD
L ”|Maanesium_(Mg) mg/l}l 32,3
Hardness (CaC03)2 % > 4179 ma/1 49 ¢
”|Langelier Index @ 50 oF VA a 2
_ |sodium (Na) mg/1 /9.9
) “lpotassium (K) m/1] 3, ¢
LAS COMMENTS: INitrite (NOo)(as N ) . ma/1 8.0/
| mg/]1 = milligrams/liter = parts/million (ppm)
L ug/1 = micrograms/liter = parts/billion (ppb)
Percentage_of Error: 0,04//3' 5

WNR_- 606 - 10/79

ey 02830

U*acz/—z’jz é .,?S/'a"ﬂ




September 13, 1977

Explanation of Chemical Analyses

The following 1ist of chemicals corresponds to the chemical analysis of

your drinking water. The recommended 1imits were provided by the United
States Public Health Service, Drinking Water Standards revised in 1962. v
~The numbers in parenthesis following the element on the lab form prescribes
the maximum contaminant levels as set forth by the Federal Drinking Water
Standards placed into effect June 24, 1977. -

SQDIUM - Sodium may be of health significant to persons on a Tow-salt
v Q1et For medical reasons. The sodium content is increased when water
js passed through a softener.

IRON AND MANGANESE - Iron and manganese are nuisance chemicals which cause
Troublesome stains and deposits on light colored clothes, on plumbing
fixtures and in pipes. Iron causes yellow, red, or reddish-brown stains
and deposits while manganese causes gray or black stains. Both can be
removed in a zeolite softener equipped with a special resin or by small
treatment systems involving aeration, filtration, and chlorination.
Manganese in excess of 0.2 mg/1 will more than likely cause problems.

Iron problems arise with levels greater than 0.3 mg/1. A combination

of iron and mangenese in excess of 0.3 mg/1 can also cause discoloration
and may contribute to odor problems. :

NITRATE - Nitrate in excess of 10 mg/] (as N) is of major health significance

To infants of six months age or less. High nitrate water should not be

used for infant feeding or formulas. Nitrates cannot be removed or reduced.
by boiling (in fact nitrate content is increased by boiling) and cannot be
gomp]ete]y removed by any presently-known public water supply treatment
evice.

SULFATE - Sulfate content should not exceed 250 mg/1. Water with a sulfate
content in excess of 500 to 700 mg/1 may have a bitter taste, and have a
laxative effect on persons not adapted to the water. Sulfates may also
contribute to odor problems.

CONDUCTIVITY - This measures the ability of water to conduct electric
Current, and is related to the type and amount of dissolved chemicals in
the water. In general waters having a conductivity of less than 1000
micromhos may have slight hardness as well as taste and odor problems.
Dependent upon the particular chemicals dissolved in the water, these
problems may become more pronounced with increasing conductivity to the
extent that levels greater than 3000 micromhos may make the water objec-
tionable for human use. '

HARDNESS - Hardness is the soap-consuming capacity of water, that is, the
more soap required to produce a lather, the harder the water. Hard
water also causes greasy rings on bathtubs and sinks, chemical deposits
in pipes and faucets, greasy films on dishes or on hair after washing and
poor laundry results. '

The hardness of South Dakota waters may be rated as follows:

0.3 gpg Soft water

4-10 gpg Reasonably soft

11-25 gpg " Fairly hard, less than average for SD
26-50 gpg Average hardness for SD

51-75 gpg Very hard '

Over 75 gpg Extremely hard



ALKALINITY - Alkalinity is not considered to be detrimental to humans, but

it is generally associated with hardness, high pH values and excessive dissolved

aoé1gs, all of which may be undesirable. No recommended standard set by the
.S.P.H.S. .

BICARBONATES - Exces$ive bicarbonates add to the salinity and total solids
content of water; and at high temperature tends to form scale deposits on
faucets. No recommended standard has been set for bicarbonates by the U.S.P.H.S.

CALCIUM - Cdlcium content is not a health hazard, but is disadvantageous for
househoid usées, such as washing, bathing, and laundering, and because it
tends to cause ihcrustations on cooking utensils and water heaters. No
recommended standard for calcium has been set by U.S.P.H.S. :

CHLORIDES - Chldrides in drinking water are generally not harmful to human
beings until high concentrations are reached, although chlorides may be
injurious to some people suffering from diseases of heart or kidneys. Re-
strictions on chloride concentrations in drinking water are generally based
on taste requirements rather than on health. The source of chlorides may

be a more important factor than the quantity of chloride, in that any

sudden increase in the chloride content should be suspected as a possible
indication of pollution and should be investigated further. Chlorides should
not exceed 250 mg/1. :

MAGNESIUM - Magnesium is considered relatively non-toxic to man, and not a

‘pubTic health hazard because before toxic concentrations are reached in

water, the taste becomes quite unpleasant. At high concentrations, magnesium
salts have a laxative effect, particularly upon new users, although the human
body can develop a tolerance to magnesium over a period of time. Recommended
limit is 125 mg/1. :

pH - The pH indicates the acidity of your drinking water. The pH scale is
from O to 14 units with a value of 7 being neutral (equal amounts of acid and
base) 0-6 being acid and 8-14 being basic. No recommended 1imits have been
set for pH, although drinking water usually is between 7.0 -7.8.

POTASSIUM - In public drinking water supplies, potassium is an essential
nutritional element, but in excessive quantities it acts as a laxative,

and 1000 mg/1 to 2000 mg/1 is regarded as the extreme limit of potassium
permissible in drinking water.

CARBONATE - Called temporary hardness because heating will remove it. When
the water is heated, bicarbonates break down into carbonates that form solid
particles which stick to the inside of pipes or a heated surface. ‘

LANGELIER INDEX - This value indicates whether your water tends to be corrosiVe
(=T or deposit (+) forming.

TURBIDITY - This value indicates the presence of suspended material such as
clay, silt, and other material preventing the clear quality of water. Turbidity

‘in excess of 5 units are usually detectable in a glass of water, and often.

objectionable.

SOLIDS (TOTAL) - This refers to the amount of total solid matter suspended
and dissolved in water. Water with a high solids count generally are of
pool drinking water quality. A Timit of 500 mg/1 for drinking water is
recommended with 4000 mg/1 as a maximum. :

C4/08
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Precision Control Products
9000 Series Instructions

Pump Model _770/-//




INSTRUCTIONS FOR 9000 SERIES
INSTALLATION

1. Thechemical pump, Valve Assemblies, tubing and Oil are
shipped in one box. Inspect carton. If there are signs of rough
handling, check and Parts carefully. Notify delivering
carrier immediately if there is any damage.

2. MAKE SURE ALL ITEMS HAVE BEEN REMOVED
FROM SHIPPING CARTON BEFORE THROWINC

CARTON AWAY.

0il
Valve Assemblies
Chemical Pump

E N N
- . - .

B. Lubrication

1. To lubricate the pump remove the 224
0il cover plate located on top of the
pump and pour contents of the oil can
into the pump housing (Photo 2).

THIS OIL SHOULD BE CHANGED ONCE EVERY
STX MONTHS, OR 2000 OPERATING HOURS.

2. The oil may be drained by removing the
1/4" NPT Drain Plug, Part No. 909 loca-
ted at the front of pump. If the pump
is easily removed after installation, it
is easier to drain the oil by removing
the 224 oil cover plate and pouring the
oil out. If the pump is bolted or screwed
in place, install a short length of 1/4"
pipe and a petcock to make it easier to
drain the oil.

3. 9000 Series pumps require one quart of
lubricating oil, Precision Part No. 205.
Substitutes are Shell Tellus 21 or Mobile
Velocite No. 10.




(@]
.

Location

Mounting the Chemical Pump

- - -

_—

E. Point of Injection

~

-

The chemical pump should be located in an area that allows convenient
connections to both chemical tank and chemical injection point. Avoid
locations that may be subjected to high temperatures (over 110°F, 43°C),
high humidity, direct sunlight, rain, snow, etc. Do not place in an
area which may be sprayed with water or chemical.

On Molded Fiberglas cover No. 1350:

Install Chemical pump as shown in
photo at left. Insert suction tubing
through center hole and cut tubing so
foot valve hangs about one inch (25mm)
above bottom of tank. It is not neces-
sary to bolt down chemical pump because
it cannot slide away from tank cover.

On a shelf or Mounting Bracket above
Chemical Tank:

Install a shelf or Precision Control Products” Universal
Mounting Bracket (can be ordered as No. 260 028) above the
chemical tank. Mount Chemical pump as shown in photo of
Mounting Bracket instruction booklet. Connect suction
tubing to suction valve of Chemical Pump. Suction Valve is
the lower valve. Tubing should be long enough so that the
foot valve hangs about one inch (25mm) above bottom of
chemical tank. To keep chemical from contamination, the
tank should have a cover.

Treatment of Well Water

For Chlorination, the point of
injection should be between the water
pump and pressure tank (see Diagram 1).

Treatment of Swimming Pools and Cooling
Towers

For swimming pools, the point of
injection should be between the cir-
culating pump and the filter (See Dia-
gram 2). For Cooling Towers, the point
of injection should be between the cir-
culating pump and the discharge to the
tower. See Supplement "Liquid Handling
Connections" for installation details
regarding point of injection,




oL -:;ixif; 3. Treatment of Relatively Constant Flow
S Water (non-proportional).
- For treatment of relatively constant

flow water (non-proportional) the point
of injection should be between the flow
switch and the point of distribution
(Diagram 3).

F. Electrical
WIRING DIAGRAM

T ]‘ “%"™' 1. The unit should be wired to an electrical
T o P source which has specifications conform-
- i ing to those marked on the pump serial
:@ number name plate.
“”"3313 2. Do not defeat the purpose of the ground
‘he wire by cutting off the ground prong.
PRESSURE SWITCH SYSTEM
(WELL OR LAME WATER)
115125 VAC, 60 SINGLE PHASE
WIRING: DIAGRAM 3. Fuse is:

1. 115 VAC: 1.0 amp. Type MDL or

1.0 amp 3AG Slo-Blo., Part No., 1589
2. 230 VAC: 0.5 amp. Type MDL or

0.5 amp 3AG Slo-Blo. Part No. 1699

4. Peak Power Consumption is approximately
90 watts at 115 volts.

PRESSURE SWITCH SYSTEM

(WELL OR LAKE WATER) 5. The way in which the chemical pump is
115, 220 OR 230 VAC.60 Mr. SINGLE PHASE wired depends upon the system in which
WIRING DIAGRAM the pump is installed. Below are a

few common wiring diagrams.

ot

CJRCULATING SYSTEM
(COOLING TOWER OR SWIMMING POOL)
230 OR 460 VAC, BOM1, 3 PHASE

If the pump is installed to treat water from
a lake or well water system, it should be
wired to the pressure switch which operates
the water pump. Install a duplex U-ground
receptacle, one side switched on by the
pressured switch that operates the water
pump. The other side may be continuously
live or may be manually switched. This will
g:ggg;ggg;m" oo permit you to operate the chemical pump for

cleaning or checking without operating the
water pump.
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ACTUAL OQUTPUT — G.RH.

9000 Series

Output Adjustment

The output dial is calibrated approximately in terms of percent maximum

output (Dial indicated settings of 10-100 percent).

Setting of 50 on a

9000 Series pump whose maximum output is 2.5 GPH means pump will pump

approximately 1,25 GPH,

The maximum output rating of the pump in G.P.D.

(gallons per 24 hours) is indicated on the pump.

OQutput Adjustment Graph:

- 9001-2 SERIES DISCHARGE INTO
82 1 |s;i—a . ATMOSPHERE
0 il e
S001-2 SERIES | DISCHARGE INTO

a8 60012 SERIES |* 40 RS.L

- 71 7/7INZ001 -2 SERIES ™| DISCHARGE INTO
P a 7 6001 -2 SERIES 100 PRSI

a2 / ///
40 / // z
- v

i /

- 217

.~ ' A/
30 VAWY, 9001-1 SERIES | DISCHARGE INTO
o8 ,/ v 6001-1 SERIES [~ ATMOSPHERE

26 V44 ) [5007-1 SERIES DISCHARGE INTO
24 LY A ~"1"1600i-1 SERIES |~ 40 sl

2.2 A/ ///, [9001-1 ssmss} DI SCHARGE INTO
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When pumping into Vacuum (pressures less than atmosphere), an anti-
syphon valve must be used or serious syphoning will occur. Use a
curve halfway between atmosphere and 40 psi when anti-syphon valve
is used and discharging to vacuum.




calibrate exact amount of chemical pumped:

l. Determine pressure at injection point.

2, From output graph set dial knob corresponding to approximate

output desired.

3. Fill a large graduate (1 liter or 1000cc) or measuring cup
(32 0oz.) with chemical being pumped.

4. Place suction tubing in graduate or cup and start pump.

5

6

7

LB
(o]
-
o

. Determine amount of chemical pumped out of graduate or cup
for 3 minutes.

. Divide 3 minutes into 60.

. Multiply result by amount of chemical pumped in three minutes.
The result is amount of chemical pumped per hour.

(a) Amount of chemical pumped
in 3 minutes = 10.3 oz,
10.5 x 20 = 206 oz/hr or 1.6 GPH

(b) Amount of chemical pumped

in 3 minutes = 300cc (or ml.)
300 x 20 = 6000 cc/hr or 1.585 GPH

Conversion Factors

1 Gallon = 128 oz.
1 Gallon = 3785cc or ml.

D. Output Adjustment

1. Unlock the output adjustment knob by
turning the locking level 1/4 turn to
the left.
2. The locking lever is located behind
the discharge valve.
3. Turn on pump.
4, Adjust output knob to desired setting.
a, Calibration on the dial are from
10 to 100. This means approx-
imately 10 to 100 percent of maxi-
mum output.

b. 9XX1-1X Models have a maximum out-
put of 2.5 GPH or 60 GPD.

c. 9XX1-2X Models have a maximum out-
put of 5.0 GPH or 120 GPD,

d. Minimum output settings should be
no lower than 10 (i.e., 10 percent
of maximum output).

MAINTENANCE

A. Running Temperature

When running constantly, the unit will heat up to nearly 70°F above
room temperature. IT WILL BE VERY HOT TO TOUCH. This hot running
temperature is normal.




B. Changing Lubricating 0il

-

™

The o0il should be changed every six months or every 2000 operating
hours. Refer to Installation Section for Precision Part Number and
acceptable oil substitutes.

C. Changing the Diaton

———

1. Switch pump OFF. Release pressure

in pumping line. Disconnect suction
and discharge tubing from cartridge
valve.

2. Unscrew the four head screws and remove
head and cartridge valve assembly.

3. With the pump running, set output adjust-
ment knob at 50 (i.e. 50%) and remove
old Diaton by turning it counter clock-
wise.

4. With pump running be sure output adjust-
ment knob is locked at 50% setting.

5. Install the spacer (E) with the drain
hole facing down and with the 1388

seal (F) between the spacer and the boss
of the pump housing (G). Make certain
that the slots of the 1388 seal (F) are
aligned with holes in the spacer (E)
and the tapped holes in the boss of the
pump housing (G).

Turn on the pump and screw in the new
Diaton (C) until the back side of the
Diaton just touches the recess (A) of
the spacer (E).

Unscrew the Diaton counterclockwise 1/4
to 1/2 full turn until the four holes
in the Diaton (C) are aligned with the
four holes in the spacer (E). This
places the Diaton in an optimum posi-
tion for long lift and best accuracy.
8. Re-install pump head and cartridge
valve assembly, tightening the four
head mounting screws in a criss-cross
pattern.

9. Retighten these four head mounting
screws after two days to take care of
Diaton Set.
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- - ————— CAUTION

When pumping any dangerous chemical
make certain that all tubing and/or pipe
is securely attached to the fittings, and
that no lines are closed or blocked. It is
recommended that tubing or pipe lines
be shielded to prevent possible injury in
case of rupture or accidental damage.

Always wear protective clothing when
C DE 70 working on or near the pump.

LIQUID HANDLING CONNECTIONS

8000, 9000, 11000, 12000 and 13000 SERIES PUMPS

MATERIALS: ACRYLIC HEAD, PVC FITTINGS. HYPALON
O-RING SEATS & DIATON. SUCTION CONNECTION — %" OD
VINYL TUBING. DISCHARGE CONNECTION - %" OD POLY-
ETHYLENE TUBING.

A. INSTALLING INJECTION CHECK VALVE
1. Location of the injection point is extremely important. Refer to installation diagram
which best illustrates your system:

{a) If the water line at the injection point has a positive pressure, the injection point
may be above or below the solution level in the chemical supply tank.

(b) If the pressure at the injection point is negative or atmospheric pressure, then the
entry point into the line must be above the solution level in the tank or an
anti-syphon valve must be used.

Order anti-syphon valve No. 300 483-P.

2. Install injection check valve in the line into which chemical is injected. This prevents

backflow from treated /ine into pump discharge line.

On systems with small treated lines such as small plant water supplies:

(a) Install pipe tee with 14" NPT outlet. Tee should be schedule 120 PVC material if
chemical solution being pumped is corrosive to metals.

{(b) To insure correct seating of valves, injection check valve should be installed
upward in direction of arrows on valve.

On systems with larger pipe lines, such as cooling towers or water mains, it is

recommended that No. 992, 3/, NPT Corporation Stop or No. 362, 1" NPT

Corporation Stop be used. This injects solution into stream from an extended PVC

tube. The Corporation Stop makes it possible to withdraw the entire injection

assembly for cleaning or inspection while line is under pressure.

3. Procedure for Drilling & Tapping (when required):
(a) Drill main line with 23/32"" drill.
(b) Tap hole with 15" NPT
{c) Screw injection check valve into tapped hole. To seat correctly, valve should point
upward in direction of arrows on valve.

NOTE: For 992 Corporation Stop, use 29/33” (23mm) drill and 3/3" NPT tap.
For 362, use 194" (29mm) drill and 1 NPT tap.

PRECISION cONTROL PRODUCTS
906 JONATHON DRIVE
MADISON, WISCONSIN 53713
(608) 231-2981



meters) long.):
1. Cut discharge tubing to required length and route from injection check valve to
chemical pump. Do not let tubing touch hot surfaces or bend sharply. If more tubing is

I B. ATTACHING DISCHARGE TUBING (The stiff translucent polyethylene tubing 10 fi. [3

l needed, order Part No. 242 in length desired.

Pump Maximum

;‘leofiei Vert‘lca‘! *Based on pumping chemicals
ries Rise weighing approximately 10.5 Ibs.
8000 183 Ft. (56m) per gallon (1.25 gm/cc), and dis-
9000 229 Ft. (70m) charge into pressure not greater

11000 82 Ft. (25m) than atmospheric.

12000 146 Ft. (45m)

13000 229 Ft. (70m)

Slide coupling nut onto tubing.

Gently push discharge tubing over tapered end of discharge valve assembly so that it
flares out. (If tubing is stiff from cold, dip end in hot water).

Make sure tubing is forced on to fitting cone (tapered end) all the way to shoulder of
the threads.

Push down on coupling nut and turn until threads are engaged. Tighten by hand until
tubing is held securely in place. Caution: Undue force will fracture the plastic fittings.
DO NOT USE PIPE WRENCH.

6. Following same procedure, connect discharge tubing to injection check valve.

o & wnNn

C. ATTACHING SUCTION TUBING (The soft transparent vinyl tubing 6 ft. [1.8 meters]
long.):

1. Cut suction tubing to length required. Foot valve should hang approximately 2" (5¢cm)
to 3" (7.6em) above bottom of chemical tank. Maximum recommended vertical
suction lift is 5 ft. (1.5 meters),

2. Following same procedure as discharge tubing (See B) connect suction tubing to
suction valve.

3. Connect other end of suction tubing to foot valve. Drop foot valve into chemical tank.
Foot valve has a self-contained weight and strainer assembly.

D. PRIMING:

1. The unit is pre-primed with water for your convenience. If the chemical you are going
to pump cannot be mixed with water, loosen the four head mounting screws and drain
the water out. Retighten the screws afterwards.

2. Temporarily disconnect the discharge tubing from the point of injection (from the
injection check valve) and start the pump. Set output adjustment to maximum and
keep the unit operating until the suction tubing is filled.

3. Reconnect the discharge tubing to the injection check valve. The unit is now ready for
operation.

— CHLORINATION CHART —
APPROXIMATE CHEMICAL SOLUTION REQUIRED FOR CHLORINATION BASED
ON USING BLEACH (5.25% SODIUM HYPOCHLORITE) AT 1 PPM DOSAGE

Water Flow Bleach (Sodium Hypochlorite) Required)
GPD (gals.
| GPM GPH m3/h cc per min. Liters/Hr. per 24-hr. day)
] 20 1200 4.542 1.51 .090 57
30 1800 6.813 2.27 .136 .86
40 2400 9.084 3.02 A8 1.15
' 50 3000 11.355 3.78 227 1.44
' 60 3600 13.626 4.54 272 1.73
70 4200 15.897 5.30 318 2.01
80 4800 18.168 6.06 .364 2.30
a0 5400 20.439 6.81 409 2.60
100 6000 22,710 7.57 A54 2.88
150 9000 34.065 11.36 682 4.32
200 12000 45.420 15.14 908 5.76 (
300 18000 68.130 22.71 1.363 8.64
400 24000 90.840 30.28 1.817 11.52
500 30000 113.550 37.85 2271 14.40
750 45000 170.33 56.77 341 21.60
: 1000 60000 227.10 75.71 454 28.80




E. CHLORINATION WITH SODIUM HYPOCHLORITE :

1. For chlorinating drinking water, the easiest chlorine source to use is a standard laundry bleach, which may be
purchased at a local grocery.

2. Determine water flow in terms ol gallons per minute (GPM) or gallons per hour {GPH)_ This figure is usually written
on specification plate of water pump.

3. Using chiorination chart page 2, determine the gallons per day (GPD) sodium hypochlorite (bleach) required, and set
output of chemical pump accordingly (See “Quiput Adjustment” section of instruction booklet). When necessary to
dilute sodium hypochlorite (bleach) because of low water flow, use soft wales, distilled water, or demineralized
water. This prevents precipitation of calcium carbonate, reduces scaling ol valves and Diaton, and helps keep
chemical pump clean.

4. An alternative 1o use of softened or demineralized water is to mix a compatible *“softening” chemical such as
“*Hypo-Clean™ in the solution.

5. In order to finally arrive at proper chemical pump output, a trial and error method must be used. Do this by setting
chemical pump to within 30% of calculated output rate, Operate waler system long enough to thoroughly mix
chlorine and water. Take sample of water and make a residual test, using a chlorine test kit {Precision Part No. 1096 |
or 1097). If no residual shows, increase chemical pump output setting and repeat procedure. Continue to increase
chemical pump output until a residual shows. Then make final adjustment of pump to get desired residual (for
drinking water, approximately .2 ppm).

NOTE: If chlorinator is installed on a water system which has been in use, initial dosage may have to be much
higher than continuing dosage rate in order to react with all oxidizable material which may have accumulated in an
old system. In effect, the Dbuild-up of oxidizable material firon, etc.) will have to be “burned out”,

F. SODA ASH FEEDING FOR pH CONTROL

1. With pH test kit (precision No. 1099) determine pH reading. If on acid side, add sodium hydroxide (Caustic soda) or
sodium carbonate (soda ash).

NOTE: A desirable pH is approximately 7. 2. Amount of chemical needed for pH adjustment can be calculated, but
a direct trial and error technique is a simpler and better method.

2. Prepare a stock solution by dissolving one part by weight of sodium hydroxide in 100 parts of water, Prepare a test
solution by dissolving one part by weight of stock solution in 1000 parts of water. Take a one-quart sample of the
water to be treated. Add a suitable pH indicator and then add test solution until the pH has been adjusted to the
desired value,

Record the volume of test solution used. That same volume of stock solution will then treat 250 gallons of water in
the system.

EXAMPLE: 11 1.3 FI. Oz. of test solution were required to adjust the pH of the one quarl sample, then 1.3 Fl. Oz.
of stock solution will treat 250 gallons of water. Since 1.3 FI, Oz. ~ 128 = .010 we see that 1 gallon of stock solution
will treat 250 = .010 or 25,000 gallons of water, If the flow rate of the water system is 500 GPM then the chemical
pump should be set to deliver 500 + 25,000 = .020 GPM or .020 x 60 = 1.2 GPH, or 14.4 GPD.

Indicators pH Range Color Changes
' Bromphenol Blue 30— 486 Yellow — Blue
| Bromcresol Green 38— 54 Yellow — Blue
Methy! Red 44 - 6.0 Red — Yellow
Chlorphenol Red 52— 6.8 Yellow — Red
' Bromthymol Blue 60— 7.6 Yellow — Blue
Phenol Red 68 - B4 Yellow — Red
Cresol Red 7.2—- 88 Yellow — Red
Meta Cresol Purple 76 - 9.2 Yellow — Purple
l Thymol Blue 80- 96 Yellow — Blue
Phthalein Red 8.6 — 10.2 Yellow — Red
Toly! Red 10.0-11.6 Red — Yellow

G. CLEANING OF HEAD AND VALVES (Refer to exploded view on next page.)

NOTE: IF VALVES ARE DIRTY OR NOT ASSEMBLED EXACTLY AS SHOWN IN EXPLODED VIEW, THE PUMP

WILL NOT OPERATE.

For some water treatment and swimming pool chemicals which tend to be alkaline and scale forming, the following

cleaning procedure should be repeated regularly:

1. Switch off chemical pump. Lift foot valve out of solution tank. Put it in small container of clear water. Set chemical
pump for maximum output. Let it pump for about two minutes to flush head and lines.

NOTE: Chemical pump should be switched off when moving foot valve from one container to another in order to
prevent air from entering pump head and possibly causing loss of prime.

2. Again switch off chemical pump. Lift foot valve out of water container. Setitin a container of dilute (approx. 5%)
muriatic (hydrochloric) acid. Switch on chemical pump and let pump approximately five minutes or until scale is
dissolved. Switch off chemical pump. Transfer foot valve to the clear water container. Switch on pump long enough
to flush acid from head and tubing. Then switch it off and re-immerse foot valve in treatment solution container.

3. Switch on chemical pump. Let pump for about one minute at full output. Then return output pointer to its normal
settling.

= 4. If solution being pumped forms a deposit which cannot be cleaned in place with muriatic acid or other cleaning

solution, head cartridge and valves should be disassembled and cleaned as frequently as experience indicates is

necessary.

{a) Remove pump head mounting screws and unscrew valves from cartridge housing. Disassemble valves.

{b) Clean all valve balls, O-rings, valve seats and head with detergent or soap solution.

{c) Inspect all O-rings, balls, and valve seats for pits or imperfections. O-rings and balls must be perfectly smooth. If
they are not, they must be replaced with spare parts kit 500-70.

(d) Assemble valves and head exactly as shown in exploded view.
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DO NOT INSTALL INJECTION
CHECK VALVE IN HORIZONTAL
POSITION

13
WARNING:
Use teflon tape or pipe dope
only at this peint. D-Ring
gaskers seal all other joints.
€ -"_ 11 "-]'
| i
y ®| |
CODE 70 = 9 -®—®

Liquid Handling Connection

e p—— ----‘--m_--—--—-‘

Material: !
.
I- l Fittings pVC '
Valve Seat O-Rings Hypalon
Seal Rings Viton
Balls Ceramic .
Head Plexiglas, Acrylic - ] ° 16 i
Diaton Hypalon Oy f == ¢ F
' ’ 'l/ = L) 19
For Spare Parts Use Kit No. 500-70 o & =1 -
l Key Part H 5 [
No. Ne. Description Quantity 18 g ! . i
1 I3 Pipe Thread 1 H E
2 2399 Coupling Nut > ! s :
|' I 3 3329° Flapper 1 1= 7 -@I—@
| 4 535944-P  Injector Fitting 1 ! 3 'I
5 1058* Valve Ball 4 e i
| 6 1061* O-Ring 5 i 10 :
l 7 1060* O-Ring a ! :
8 3177-P O-Ring Seat P {0 11 :
9 3388* 0-Ring a @\ (B U |
10 $32 882-P Housing, Valve, =
Single 4
l 11 211-P Coupling Nut a ]
12 290 250-P Injection Check
Valve Assembly 1 )
I 13 242 Tubing, Polyethylene 10 t.{3m) ’
15 292 711-P Discharge & Suction
Valve Assembly 2 |
16 3312-P Cartridge Valve '
Housing 1
l 17 300 467-P Cartridge Valve
» Assembly 1
18 118 Washer 4
19 1835 Screw 6
| ' 20 - 552 736 Head 3
21 2A Diaton 1
23. 241 Tubing, Vinyl 6 f1.{1 8m)
r 24 2471-2P  Valve Seat 1
25 2472 Screen, Filter 1
I 26 2473 Retainer, Screen B
27 2474~ Screw, 12-24 x 1-1/3
Polypropylene
l 28 207729P  Foot Valve Assembly 1
b
l *Parts Included in Spare Parts Kit 500-70
960 700

Specifications subject to change without notice, Printed in US.A. 775
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PINE LAKE HILLS WATER SYSTEM

COMPUTATIONS TO EVALUATE CHLORINATION SYSTEM

Determine capacity of existing chlorine storage tank.

Given: 22 inches high, 21 inches in diameter, and minimum
of 8 inches for intake clearance.

Net Volume = (22"-8") x % ar x (21)% = 4,849 in33
+ 127 = 2.8]1 ft.
X 7.48 = 21.0 gallons

Determine how many gallons of 11.9 percent sodium
hypochlorite solution are required to prepare 21.0 gallons
of 1 percent solution.

21.0 gallons x 1%/11.9% = 1.76 gallons

How many gallons of 1 percent solution are needed to treat
71 gpm or 4,260 gph to maintain a residual of 0.3 mg/l.

Gallons of Solution Required = .3 mg/l x 4,260 gph = 0.128 gal/hr.
1% x 10,000

or 3.07 gal./day

How many gallons of 1 percent solution are needed to
treat 100 gpm or 6,000 gph to maintain a residual
of 0.3 mg/l.

]

Gallons of Solution Required = .3 mg/l x 6,000 gph
1% x 10,000

0.18 gal. /hr.

4,32 gal./day

Lowest Pump Setting = 10 or 0.25 gallons per hour.

Determine how long the 21 gallons of 1% solution will
last at an average daily demand of 31,500 gpd.

31,500 gpd/6,000 gph = 5.25 hr./day

21 gal./(5.25 hr./day x 0.25 gal./hr.) = 16.0 days




APPENDIX C

HIGH SERVICE AND WELL PUMP

DATA

- JACUZZI PUMPS
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SECTION 243

° Performance ° March 1, 1980
PAGE 4
-
Series S4YP -£AST WELL
60 GPM 4” SUBMERSIBLE PUMPS
{Minimum Well Diameter 4 1.D,) - 3450 RPM - 60 Cycle
Cast iron discharge and bracket 2 Turbine type impellers and stages of fiberglass reinforced thermoplastic
Depth 254YP8 Depth 354YP8
to 2 HP - 6 Stages to 3 HP - B Stagea
Water DISCHARGE PRESSURE Watsr DISCHARGE PRESSURE
in | 0 | 10] 20 [30 [40 [s0] 60 in |70 [0 | 20 [30 |40 | 50 | 60
Feat CAPACITIES IN GPH Fast CAPACITIES IN GPH
20 4815 | 44704050/ 3380% | 2830] 1780 20 5025 | 4705
30 | 5060 -4310x {3800 | 3010~ H 1610 30 | 5305 | 4865 | 4615
40 | 4885 - 4120/ |3490.{2720=] 1860 40 | 5085 | 4740 | 4530
50 | 4705 | 38885 {3125 | 24155 1690 50 | 4210 | 4640 [ 4450
60 | 4560 | 3600|2810/ 1995 | 1215 60 | 4775 | 4555 | 4360
70 [4aa 3240|2515 1740 70 | 4670 [[4475| 4245 |
80 |4245F - 2900 | 2125 1435 80 | 4580 :ﬁ 4080 1
90 | 4035 3261681775 90 | 4500 4285} 3875
100 | 3780 | 1125511530 100 | 4415 | 4136 |- 3666 | 3180|2465+
110 | 3485} 1835 110 | 4320 | 3240 | 3465 | 2006 3
120 | 3100 zasql 1675 120 | 4195|3730 | 3255
a5 130 | 4005:| 3525 {13005,
140 | 32003325 gzmq’
150 | 3585.} 3090°| Z345
160 | 3390 }:2780 2045 | 1655
170 | 3168 | 24451 1795 | 1245
180 | 28864 2135
1. Discharge pressure is in pounds per
Depth 554YP13 square inch at well head.
to 5 HP - 13 Stages
Water DISCHARGE PRESSURE

0 [ 10 [ 20 [30 |4 [s0] 60 [70] 80 [ 90100

Foat CAPACITIES IN GPH

20 5235 | 5050 | 4875 | 4705 | 4525| 4330 | 4110 | 3850 | 3570|3255
40 | 5260 | 5075 4900 [4730 | 4550 [4360| 4140 | 3890 | 3610 | 3305|2965
60 | 5100 | 4920) 4750 | 4575 | 438514175} 3925 | 3645 | 3350 | 3015|2625
80 | 4945 | 4775 4600 (44154205 | 3960} 3685 | 3390 | 3060 | 2685|2225
100 | 4795 | 4625 | 4440|4235 [ 3995|3725 | 3430 | 3110 2735 | 2295{1790
120 | 4645 | 4465 | 4265 (4030 | 3760 | 3470} 3155 | 2790 | 2360 1855|1525
140 | 4490 | 4290 4060|3800 | 3510 | 3200| 2840 | 2425 1920 | 1565

160 | 4320 | 409513835 |3550 | 3245|2895} 2485 [ 1985 | 1605 | 1245

180 | 4125 | 3870 359013290 | 2945 [ 2545 2055 | 1645 | 1305

200 | 3910 | 3530}3330:12990 | 2600 | 2125| 1685 | 1360

220 | 3670 | 3370} 3040|2660 | 2195 [1730| 1410

240 | 3415 | 3090|2715 }2260] 1770 | 1460

260 | 3135 | 276512330+ 1825 | 1505

280 | 2820 | 24004 1890 | 1545

300 | 2460 1955|1590 (1215

320 |2025 | 1630|1280

340 | 1670 | 1335

360 | 1390

2. Note that NO allowance has been
made in the performance tables for
friction losses in the riser pipe, which
vary with flow rate, and size, type, and
length of pipe. Deduct these losses
from the discharge pressure at the well
head.

3. Install these pumps only in wells with
INSIDE diameters of 4 inches or lar-
ger.

4. Unit does not include check valve.

Pump discharge tapping and minimum
riser pipe size 2",
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SECTION 243 °
PAGE 2

‘Performance °

Series S4XP - WEST WELL

45 GPM SUBMERSIBLE PUMPS
{Minimum Well Diameter 4°* 1.D.) - 3450 RPM - 60 Cycie

Cast iron discharge and bracket — Turbine type impellers and stages of fiberglass reinforced thermoplastic

Depth 1554XP8

to 1% HP — 6 Stages

Water DISCHARGE PRESSUR

in 0 | 10| 20| 30| 40 ] s0] e0
Feat CAPACITIES IN GPH

20 |4170| 38153410} 2 5#1990] 1400
30 | 4025|3645 2 51000
40 | 3870| 3465 | 3020§254042055( 1495| 530
50 | 3700 [ 3280} 28152330 1825] 1145| 110
60 | 3525 | 3085{2608F2125F15 675

70 | 3340| 28802390 1900] 1270| 230

80 3145} 267G} 820

90 | 2945|2460 1375| 380

100 | 2735} 225 965

110 ;zszs;__ 0404 1475 495

120 [2315) 1110 90

o rah: | o

1. Discharge pressure is in pounds per
square inch at well head.

2. Note that NO allowance has been
made in the performance tables for
friction losses in the riser pipe, which
vary with flow rate, and size, type, and
length of pipe. Deduct these losses
from the discharge pressure at the well
head.

3. Install these pumps only in wells with
INSIDE diameters of .4 inches or lar-
ger.

4. Unit does not include check valve.

Depth 254XP2

to 2 HP - B Stages
Water DISCHARGE PRESSURE '
in 0 | w0 | 20 |30 |4 [ 50 | 60
Fee? CAPACITIES IN GPH
20 | 4180 | 3915 | 3625 |3320 | 293G
30 | 4065 | 3795 | 3495 |3i80 | z540:
40 | 3950 | 3665 | 3360 | 3035 [ 2690 |
60 |3830| 3535 | 3225 | 2890 | 25300
60 | 3705 | 3405 | 3080 [ 2735 }237G.|
70 | 3580 | 3265 | 2935 | 2680 {2200~
80 | 3445 | 3125 | 2785 | 2420 | 2025
90 | 3310 | 2980 | 2630 | 2255 | 1845~
100 | 3170 } 2830 | 2470 | 2020 [ 16857
110 | 3025|2880 | 2305 |1905 | 1500°
120 [ 2880 25200 | 2135 | 1735 {1265
130 | 2725.1 2350 | 1250 {1565 910
140 | 2570} 2120 | 1780|1345 | 535
150 | 24104 2015 | 1620|1025 | 220
160 | 2240 1835°| 1420 | 850| 15
170 | 2070} 1675 | 1140 | 310

180 | 1890 1485 | 765| 60

190 | 17201 1245 | 405

200 |1550| 885 | 125

Pump discharge tapping and minimum riser pipe size 2"

March 1, 1980



SOUTH

APPENDIX D

DISTRIBUTION SYSTEM MAP
PINE LAKE HILLS WATER SYSTEM

CONTOUR MAP
PINE LAKE HILLS SUBDIVISION

DAKOTA WATER RIGHTS APPLICATION

FORM
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Water Rights Division - DWNR File No.
Conversation or File Documentation
NAME OF PERSON OR FILE: 7557 /n 7 . 2o et

y;
ADDRESS : 2 e o) Tmflas £ COUNTY

DATE: &/ /2 /&2 TELEPHONE

Re: Cpate, /Lrs 2t 1L Lo 0 2o CRhosp b pr) At Feco Ao A
COMMENTS : P Ze Zo Qe 7z 7 oot e oo

o . V. ) f N )
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File in Permit or other file as necessary. Use to document conversations and

what the other party was told; why action or decision was made.
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NAME: 7 2772, 77
4/82




. s Divisdan
L 2

\uqg

lames Arlt of Pa ~
Pine La I's Homeown Assoc .
5 lous ' ' 85710
Dear Mr. | t8
We are returning the informmtion on the wells by Dave Putzke with the
request the well driller Sign and return. Since our offilce only needs
two copies of the application, encl | are the extra coples for your flles.
Tq. Fill 1 ,‘-.._u‘_. |‘._-[]-"| red T’()[' t 1 5 BT I_| vl I ] :_'!'." I‘.::?S.OL

3 r 1!’: - j 1 Ja
Si rely

Water Rights Speciallist
BW:ks

enclosure




Report on Application No. 4974-3
PIne Lake HIl |s Homeowners Assoclation
September 27, 1983

Water permit application No. 4974-3 requests 0.5 cfs from 3 wells (two exIsting)
for suburban housing purposes two miles east of Sioux Falls In Minnehaha County.
The project Is located In the NE 1/4 Sec. 18, TI10IN, R48W. The two exlisting
wells, drilled In 1973 and 1976, are currently supplying water to 360 people In
the Pine Lake development. Expansion of the development has made a third well
necessary. A permit has not been Issued for the two existing wells.

Discusslion

The two existing wells are 126 and 140 feet deep. One of the wells pumps 65 gpm
and the other 42 gpm. They are finished In an aquifer which has not been named
by SDGS. Areal coverage and recoverable storage of the aquifer have not been
determined. Division of Water Rights observation well No. MA-80BA Is |located
approximately 1 mile northwest of this application. The log of MA-B0BA Is
simillar to the logs of the two existing Pine Lake Hills wells, and may be In
the same water bearing formation. Water level records of MA-80BA do not
Indicate a water shortage In this aqulfer.

One water permit, No. 686-3, authorizes the diversion of 0.11 cfs for use by the
Cactus Hills Country Club from a formation which may be connected to the Pine
Lake Hills wells. Water permit application No. 4964-3, Chlldren's Home Socliety,
proposes to divert 0.07 cfs for geothermal heating purposes from a formation
which also may be connected to the Pine Lake Hills wells, The Division of Water
Rights staff has recommended approval of this application, which will be
considered by the Water Management Board on October 5, 1983.

Considering the low pumping rates of existing permits and proposed wells In this
area, It Is unllkely that additional pumping by Pine Lake Hil|s Homeowner's
Assoclation will cause Interference problems.

Conclusions

1. Unappropriated water Is avallable for water permit application No. 4974-3,

2., Additional pumping proposed by Pine Lake HIl|s Homeowner's Assoclation will
not Interfere with any existing water rights or domestic use of water.

3. Application No. 4974-3 |s a beneficlal use of water and Is In the public
Interest.

Fral Dt

Frank Smith
Natural Resources Engineer

References

1. Water Rights Files, SD Dept of Water and Natural Resources, Div. of Water
Rights, Pierre, SD 1983.




72, Observation well files, Div. of Water Rights, Plerre, SD, 1983.
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4. Smith, Frank. "Report on Water Permit Application No, 4974-3, Children's
SD Dept. of Water and Natural Resources, Div. of Water
Rights, Plerre, SD, 1983.
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RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 4947-3, Pine Lake Hills Homeowners Association

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief
Engineer, Water Rights Division, Department of Water and Natural Resources
concerning Water Permit Application No. 4947-3, Pine Lake Hills Homeowners
Assn., 7101 Pine Lake Drive, Sioux Falls, South Dakota.

The Chief Engineer is recommending APPROVAL of Application No. 4947-3 because
1) there is reasonable probability that there is unappropriated water avail-
able for the applicant's proposed use, 2) the proposed diversion can be
developed without unlawful impairment of existing rights, 3) the proposed
use is a beneficial use and 4) in the public interest with the following
qualifications:

The wells approved under this Permit will be located near domestic
wells and other wells which may obtain water from the same aquifer.
The well owner, under this Permit shall control his withdrawals so
there is not a reduction of needed water supplies in adequate
domestic wells or in adequate wells having prior water rights.

The attached report is a part of this recommendation.

/M/%ﬁ
OHN HATCH, Chief Engineer

October 11, 1983



4 'A\i li&' ‘% Department of No-__Lgphe3
Water & Natural Resources

é;; FEO” Bcuildiﬂf WATER RIGHTS DIVISION
ast Capito (605) 773-3352
Pierre, South Dakota 575601
October 12, 1983 NOTE: ] TO BE SURE OF PUBLICATION ON

THE CORRECT DATES, CONTACT THE
NEWSPAPER RIGHT AWAY.

James M Arlt .
Pine Lake Hills Homeowners Asso.
7101 Pine Lake Drive
Sioux Falls SD 57103

Dear Mr. Arlt:
You are hereby notified that your Application No. 4947-3for a permit to

appropriate water for suburban hossing use, has been examined and
found to comply with the South Dakota Water Laws and applicable rules. A notice
of your intent to appropriate water has been sent to the Publisher of the

ARGUS LEADER printed at Sioux Falls

’

South Dakota. For your information, a copy of this notice and the recommendation
of the Chief Engineer is enclosed. Please review and contact this office, if you
have any questions.

. Be sure to contact the above newspaper to authorize publication of your notice of
intent to appropriate water and to arrange for payment. Early contact with the paper
can eliminate delays. The publisher has been instructed to publish your notice
once each week for two consecutive weeks with the last publication to occur at least
thirty days before the board meeting. We must receive Proof of Publication before
the application can be considered by the Water Management Board.

Very truly yours,

KEVIN C LARSON
Weeer Resources Engineer

Encl. Forms 6&7

WNR-805-4/83

Publication Notice



DWRN 806-7/83

WP wortiitpte, 19173
Instruction to Newspaper - Publish first publication of the following Notice on or before

October 17,1983with 2nd publication 1 week later. The applicant is responsible for payment.

NOTICE OF HEARING on Application No. 4974-3 to Appropriate Water
TRy

. . . Pine Lake Homeo .
Notice is hereby given that © e Homeowners Assoc whose mailing address is

7101 Pine Lake Dr., Sioux Falls

, South Dakota has made an application for a permit

to appropriate 0.50 cubic feetper second from groundwater (2 existing wells 126' and 140"
deep and 1 proposed 140' deep wells) the points of dviersion to be located in the SEi NEZ
of Section 18, T10IN, R48BW. Said water to be used for the purpose of providing water
supplies for the Pine Lake Hills Homeowners Assh. suburban housing development.

Pursuant to SDCL 46-2A-2 the Chief Engineer of the Water Rights Division recommends

APPROVAL of Application No. 4947-3  pecause 1) unappropriated water is available,
2) will be no unlawful impairment of existing rights, 3) is beneficial use of water and
4) is in the public interest.

This application will be considered by the Water Management Board at Room 216, Joe Foss

Building, 523 East Capitol, Pierre SD on November 30 1983 at 10:00 am.

The recommendation of the Chief Engineer is not final or binding upon the Board and the
Board is authorized to make a determination on this application after it reaches a con-
clusion based upon facts presented at the public hearing. Any interested person who may
be affected by a Board decision and who intends to participate in the hearing before the
Board and present evidence or cross-examine witnesses according to SDCL 1-26, must file a
written petition with BOTH the Applicant and the Chief Engineer by November 18, 1983.
The petition may be informal, but it must include a statement describing the petitioners
interest in the application, the reason for the petitioner's opposition to or support of
the application, and the signature and mailing address of the petitioner or his legal
counsel if legal counsel is obtained. The applicant need not file a petition.

This application is made pursuant to the provisions of SDCL L46-1-1 thru 46-1-9, L6-1-12
thru 46-1-15; 46-2-3.1, 46-2-9, 46-2-11, h6-2-13, 46-2-17, 46-5-1 thru L6-5-16, L6-5-24,
46-5-25, 46-5-30.2, 46-5-31; 46-2A-1 thru 46-2A-10, 46-2A-12; derwemed 46-6-3, 46-6-3.1,
L6-6-6.1, 46-6-10, 46-6-13, 46-6-1k;

b el Sy el Sttt geprmipbeg === and Board Rules ARSD
74:02:01:01 thru 74:02:01:15; s Pam Gt . aelPomsaQelumniieiyun

This hearing is an adversary proceeding. The applicant or any person, after filing a
petition, has the right to be present or to be represented by a lawyer. These and other
due process rights will be forfeited if they are not exercised. Decisions of the Board
may be appealed to the Circuit Court and the State Supreme Court as provided by law.

Any person wishing a copy of the Chief Engineer's recommendation, further information on
this application or to assure access to the hearing by the handicapped can contact the
Water Rights Division, DWNR, Joe Foss Bldg, Pierre SD (605 773-3352) for assistance

prior to the hearing date. The time of the hearing will be automatically extended for

at least twenty days upon written request of the applicant or any person who has filed

a petition to oppose or support the application. The request for extension must be filed
with the Chief Engineer by November 18, 1983




p L\i i‘i A\ Department of

Water & Natural Resources

Joe Foss Building Water Rights Division
523 East Capitol 605 773-3352
Pierre, South Dakota 57501
December 16, 1983 (::Z§74'3‘>

James M Arlt

Pine Lake Homeowners Association
7101 Pine Lake Drive

Sioux Falls SD 57103

Mr. Arlt:

Enclosed please find notice to readvertise your Permit Application No.
L4g74-3. The Legal advertising dept. of the Argus Leader advised us
that they did not hear from youconcerning this application, therefore
it was not advertised. Please contact the paper upon receipt of this
letter to assure proper publication of this notice. If you have any
questions please contact this office.

Thank you,

KEVIN C LARSON
Water Resources Engineer

KCL:ks
cc: James C Andersen

Water Quality
Sioux Falls SD



DWRN 806-7/83
WP or WR No 4974~3

Instruction to Newspaper - Publish first publication of the following Notice on or before

Dec. 23, 1983 with 2nd publication 1 week later. The applicant is responsible for payment.

NOTICE OF HEARING on Application No. 4974-3 to Appropriate Water
armdFor—toAmend-—Water—Permi-t-or Water-Rigtts—No.

Notice is hereby given that Pine Lake Homeowners Assoclation whose mailing address is

7101 Pine Lake Drlvc; Sloux Falls, , South Dakota has made an application for a permit

to appropriate 0.50 cubic feet per second from Groundwater (2 existing wells 126' and
140" deep and 1 proposed 140' deep well), the point of diversion to be located in the
SEANEL of Section 18, Twp. 101N, Range 48W. Sald water to be used for the purpose

of providing water supplies for the Pine Lake Hills Homsowners Assoclation Suburban
Housing Development.

Pursuant to SDCL 46-2A-2 the Chief Engineer of the Water Rights Division recommends

APPROVAL of Application No. 4974-3 because 1) unappropriated water is available,
2) will be no unlawful impairment of existing rights, 3) is beneficial use of water and
4) is in the public interest.

This application will be considered by the Water Management Board atthe Clvil Defense
Room, Capltol Building, Plerre, SO on February 15 19 84 at 10:00 am.

The recommendation of the Chief Engineer is not final or binding upon the Board and the
Board is authorized to make a determination on this application after it reaches a con-
clusion based upon facts presented at the public hearing. Any interested person who may
be affected by a Board decision and who intends to participate in the hearing before the
Board and present evidence or cross-examine withesses according to SDCL 1-26, must file a
written petition with BOTH the Applicant and the Chief Engineer by February 3, 1984

The petition may be informal, but it must include a statement describing the petitioners
interest in the application, the reason for the petitioner's opposition to or support of
the application, and the signature and mailing address of the petitioner or his legal
counsel if legal counsel is obtained. The applicant need not file a petition.

This application is made pursuant to the provisions of SDCL L46-1-1 thru 46-1-9, L46-1-12
thru 46-1-15; 46-2-3.1, 46-2-9, 46-2-11, h6-2-13, 46-2-17, 46-5-1 thru L46-5-16, 46-5-24,
46-5-25, 46-5-30.2, 46-5-31; h6-2A-1 thru L6-2A-10, 46-2A-12; (gpound) 46-6-3, 46-6-3.1,
46-6-6.1, 46-6-10, 46-6-13, 46-6-1k; Cfuture—use)Libmb-38—thru—iib ho+— forr—tarrdss
46 P

- E] b4 ]
74:02:01:01 thru 74:02:01:15; (Future—use) s 5340 24— thr o026

i
oo eSS TeTTT AUty

| d
v SN

; and Board Rules ARSD
F25—H07000—AFR)

This hearing is an adversary proceeding. The applicant or any person, after filing a
petition, has the right to be present or to be represented by a lawyer. These and other
due process rights will be forfeited if they are not exercised. Decisions of the Board
may be appealed to the Circuit Court and the State Supreme Court as provided by law.

Any person wishing a copy of the Chief Engineer's recommendation, further information on
this application or to assure access to the hearing by the handicapped can contact the
Water Rights Division, DWNR, Joe Foss Bldg, Pierre SD (605 773-3352) for assistance

prior to the hearing date. The time of the hearing will be automatically extended for

at least twenty days upon written request of the applicant or any person who has filed

a petition to oppose or support the a%plicaﬁion. The request for extension must be filed
with the Chief Engineer by rebruary 3, 19 )




Form 8 - Proof of Publication - Notice of
Intent to Appropriate Water

4974-3

PROOF OF
STATE OF SOUTH DAKOTA )
. ) ss.
County Minnehaha )

Roxy Deutscher

PUBLICATION

NOTICE OF HEARING ON
APPLICATION NO. 4974-3 TO
APPROPRIATE WATER

Notice is hereby given that Pine
t.akes Homeowners Association
. whose mailing address is_7101
| Pine Lake Drive, Sioux Falls,
South Dakota has made an appli-
cation for a permit 1o appropriate
0.50 cubic feet per second from
Groundwater (2 existing wells

certify that the annexed printed copy of Notice of intent

Water was taken from the__ -39S Leadex

126' and 140’ deeg and 1 proposed
140’ deep well), the point of diver-
sion 10 be located in the SEVANEVa
of Section 18, Twp. 10IN, Range
. 48W. Said water to be used for the
purpose of providing water sup-
plies for the Pine Lake Hills Ho-
meowners Association Suburban

A newspaper which during the whole time of publication
herein after stated, has been and is printed and published
City

of Sioux Fallfd

Housing Development.

Pursuant to SDCL 46-2A-2 the
Chief Engineer of fthe Water
Rights Division recommends AP-
PROVAL of Application No. 4974-
because 1) unappropriated
water is available, 2) will be no
unlawful impairment of existing
rights, 3) is beneficial use of

w

Minnehaha

7.

County of and State of
that the said notice was published in said newspaper on
two dates:

water and 4) is in the public inter-
est. '

This application will be consid-
ered by the Water Management
Board at the Civil Defense Room,
Capitol Building, Pierre, SD on
February 15, 1984 at 10:00 a.m.

The recommendation of the
Chief Engineer is mdt final or
bindm? upon the Board and the

s authorized to make a de-
termination on this application

-

i Ll

" 3. Any ;
RSP S s atlecied by
Board declydy who
participatelin the hearing before

the Board and presen? evidence
or cross-examine witnesses ac-
cording to SDCL 1-26, must file a
written petition with BOTH the
Applicant and the Chief Engineer

by Febtpary 3, 1984. The petition
may bedpformal, byt it must in-
¢lude a ment describing the

etitioners rest in the applca-
ion, the rea!jbgibfor the petition-
er’s opposition toor support of the
application, and- the signature

and mailing address of the peti- A3

tioner or his legal counsel if legal
counset is gbtained. The applicant
need not file a petition.

This application is made Eursu'
ant to the provisions of SDCL 46-1-
1 thru 46-1-9, 46-1-12 thry 46-1-15;
46-2-3.1, 46-2-9, 46-2-11, 46-2-13, 46~
2-17, 46-5-1 thru 46-5-16, 46-5-24, 46-
5-25, 46-5-30

Board
74:02:01:01 thru 74:02:01:15.

This hearing. is an adversary
proceeding. The applicant or any
person, after filing a pefition, has
the right to be present or to be
represented by a lawyer. These
and other due process rights witl
be forfeited if they are not exer-
cised. Decisions of the Board may
be appealed to the Circuit Court
and the State Supreme Court as

after it reaches a conclusion

provided by law.
Any person.wishing a copy of

Thursday, Dec. 22, 1983 Board
Thursday, Dec. 29, 1983 —
y ,

L

(Signature)

ntroller
{Title)
December 29, 1983
{Date Signed)
Cost of Printing: 16 3/4" @ $4.08=
$68.34.
WNR~808-7/79

Proof of Publication

the Chief '$ recommen-
3 mation on

© asure ac-

10 by the handi-
capped can contact the Water

Rights Division, DWNR, Joe Foss
Bidg., Pierre, $D (605/773-3352)
for assistance prior to the hearing
date.-The fime-of the hearing will
be automatically extehded for at
least twenty tdaps upbh written re-
quest of the applicant or any per:
son who has filed 8 pefition fo op-
pose or support fhe appiication.
e s

ed with | neer by
February 3, 1984. e

1 Dac. 22 & 29, 1983




GREAT FACES. GREAT PLACES.

DEPARTMENT OF WATER & NATURAL RESOURCES

Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-3181

al
?
oot

‘ q"\"v\’%
December 27, 1990 139413

Dave Putzke

Dave Putzke Well Drilling
816 N Kiwanis Ave

Sioux Falls, SD 57107

Dear Mr. Putzke:

The Division of Water Rights is in the process of issuing a Water
License for suburban housing development use under Water Permit No.
4974-3 held by the Pine Lake Homeowners Association, Minnehaha South
Dakota.

In order to complete our file and before a Water License can be
issued to the Pine Lake Homeowners Association, an "as constructed”
well log is needed for three wells located in the SE1/4 NE1/4
Section 18, T10lN R48W, Minnehaha County, South Dakota. The wells
were drilled in approximately 1973, 1976, and 1983.

If you still have a copy of the "as constructed"” well log for the
three wells, please forward a copy of the log to our office. The

Water License cannot be issued until this information is obtained.

If you have any information on the pumps that were installed, please
forward that to us also.

Your prompt attention in this matter will be appreciated. If yéu
have any questions, please contact me.

Sincerely,

Lol b

David S. Brown

Natural Resources Engineer II
DWNR, Water Rights Division
(605) 773-3352

cc: Pine Lake Hills Homeowners Association, 7101 Pine Lake Drive,
Sioux Falls, SD 57103



i

g DEPARTMENT OF WATER & NATURAL RESOURCES
S Joe Foss Building

- 523 East Capitol
S Pierre, South Dakota 57501-3181

GREAT FACES. GREAT PLACES.

February 11, 1991

4974-3

Pine Lake Hills Homeowners Assoc
7101 Pine Lake Drive
Sioux Falls, SD 57103

Dear Sirs:

The inspection of your water use system and the inspection of the
extent of application of water to beneficial use, as developed
under Water Permit No. 4974-3, has been completed. Your final
water right document, the Water License, can now be issued.

Statutes require that we charge a $50.00 fee for the inspection
and issuance of the Water License. Upon receipt of the $50.00
fee from you, we will begin processing your Water License.

South Dakota Water Law 46-5-30.1 requires that a permit holder
may not divert water until the $50.00 license fee has been paid.
Please contact us if you have any questions.

Sincerely,

/%»VW

Genny McMath
Natural Resources Analyst
(605) 773-3352

NOTE: On check or money order, please specify your permit
number. This will insure proper handling of the fee,.



it

GREAT FACES. GREAT PLACES.

DEPARTMENT OF WATER & NATURAL RESOURCES

Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-3181

COPY

March 18, 1991

Pine Lake Hills Homeowners Association
7101 Pine Lake Drive
Sioux Falls, SD 57103

Dear Sir:

I am writing regarding Water Permit No. 4974-3 held by the Association
which appropriates 0.5 cubic feet of water per second from three
wells. During review of the permit prior to licensing it came to our
attention that well no. 3 constructed back in 1983 is not in
accordance with the original water permit.

Well No. 3 as approved by Permit No. 4974-3 was to be constructed into
an unnamed aquifer at a depth of 140 feet. The well completion report
and an inspection of your permit by David Brown indicates that the
well was constructed into the Split Rock Creek Aquifer to a depth of
260 feet. Since this well was obviously constructed in a different
water source it is not authorized by Permit No. 4974-3. A new water
permit will need to obtained for the water used from this well in
order to be in compliance with state statutes. I have enclosed the
necessary application forms to be completed. We currently have the
well completion report and map so it will not be necessary to submit
this information with your application.

If you have any questions, please feel free to contact me.

Sincerely,

s bdS

Eric Gronlund
Water Rights Division
605 773-3352

enclosure



PO

2‘ - _ DEPARTMENT OF WATER & NATURAL RESOURCES

Joe Foss Building
523 East Capitol
Pierre, South Dakota 57501-3181

GREAT FACES. GREAT PLACES.
April 25, 1991

Pine Lake Hills

Joe Swenson

705 Pine Lake Ridge
Sioux Falls SD 57103

Dear Mr. Swenson:

Regarding your phone conversation with Eric Gronlund, enclosed is your
$50 check submitted with the application. Enclosed for your records
are copies of Water Permit Nos. 4974-3 and 4974A-3 for Pine Lake
Hills. We have received the $50 fee for inspection and issuance of
the Water License. You will be receiving the Water License when it is
completed which should be a few weeks.

We are sorry for any inconvenience we may have caused. If you have
questions, please contact us.

Sincerely,

KMW,W

Karen Schlaak
Natural Resources Analyst
605 773-3352

enclosures



I DEPARTMENT of ENVIRONMENT

IRV A and NATURAL RESOURCES
T JOE FOSS BUILDING
T / 523 EAST CAPITOL
GREATFACES.GREATP[ACES. PIERRE SOUTH DAKOTA 57501-3181
SEP 1 7 1991
4974A-3

Pine lLake Hills Homeowners Association
7101 Pine Lake Drive
Sioux Falls, SD 57103

Dear Sirs:

Enclosed is Water License No. 4974A-3. This is the final water
right document completing your process of obtaining a Water
Right. Enclosed is Receipt No. 412587 in the amount of $50.00
which you paid for the inspection and issuance of the Water
License.

For your information SDCL 46-6-27 requires that if the owner of
an existing well, such as the well authorized by Water Right No.
4974A-3, constructs a replacement well and does not plan to use
the old well, the old well is considered abandoned and must be
plugged. Also, any well that is being used or is not considered
abandoned must be valved and controlled, if flowing, or sealed
and capped so that no leaking occurs either underground or at the
surface.

As long as you use the water beneficially, as stated in the Water
License, the State Water Laws provide that you have a continuing
right to use the water. If you have any dquestions, please
contact our office.

Very trul ours,

OHN HATCH, Chief Engineer
Water Rights Division
(605) 773-3352

enclosures

NOTE: The applicable portions of Water Permit No.have
been incorporated into Water License No. 4974A-3.
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