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SPECIFICATIONS

GENERAL CONDITIONS

1. TLocation of Work - The Logan City water supply main is located
in Logan Canyon due east of Logan, Utah. The existing pipe line diverts
water from DeViitt Spring at a point about six miles above the mouth of
Logan Canyon and conveys it to the distribution reservoir located on the
bench immediately east of the s0lf course in the mouth of Logan Canyon.
From the spring the pipe line runs in a southerly direction and crosses
the Togan River about 1,000 feet from the spring. It then follows the
general river alignment to the mouth of the canyon, U. S. Highway 89
follows the same canyon but generally on the opposite side of the river
from the pipe line.

2. Description of the Work ~ The principal construction features
include trenching and backfilling together with furnishing and laying a
new water supply pipe from DeWitt Spring to the Davis Camp, a distance of
16,322 feet, together with spring development and other appurtanant works
as follows: '

(a) An addition will be made to the existing spring house to
serve as a combination pipe-inlet structure and a measuring, recording
and control room. Addition, improvement and enlargement of the existing
structure shall also be made,

(b) From the spring to a point near the "City Dam," distance
of 5,900 feet, the pipe line will consist of 36~inch diameter cast iron,
centrifugal concrete, steel or asbestos cement pipe as the owner may
select.

(c) -From the "City Dam' to the Davis Camp, a distance of
10,422 feet, the pipe line will consist of 2/~inch or 30-inch cast iron,
centrifugal concrete, steel or asbestos cement pipe as the owner may
select,

(d) The necessary valves and protective structures as shown
on the plans shall be provided to make the pipe line a complete and
operable unit,

3, Definitions and Abbreviations - VWhenever the words Ycontractor
"owner," or "engineer!" occur in these specifications they shall have the
meaning here given:

Contractor shall mean the party or parties entering into the
contract for the performance of the work covered by these specifications,

Ovner shall mean the corporation of the City of Logan, Utah,

Ingineer shall mean the person or persons appointed by Logan
City to the position of engineer for the work under these specifications
or his properly authorized agents, such agents acting within the scope of
the particular duties assigned to them.
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_“here the following abbreviations are used, they shall have
the following meanings:

ATTVA - lleans the "American Water Works Association.!
AWS - Means the "American Velding Society."
ASTH - Means the "American Society for Testing Ilfaterials,™

4. Disputes - All disputes concerning questions of fact arising
under this contract shall be decided by the engineer, whose decision shall
be final and binding upon both parties to this contract. Any doubt as to
the meaning of these specifications shall be explained by the engineer.

5. Bonds L-'97'1‘he contractor shall furnish a performance bond for the
protection of the owner with a surety or sureties satisfactory to the
owner in an amount not less than 50 per cent of the amount of the contract.
In addition to the performance bond, the contractor shall furnish a payment
bond with a surety or sureties satisfactory to the owner, for the protectio
of all persons supplying labor and materials under the contract, in an
amount not less than 50 per cent of the amount of the contract. Bonds .
shall be furnished by the contractor w1th1n ten days after the award of the
contract.,

6. Evaluation of Bids — In comparjsig proposals presented for
different materials, the various proposgls shall be evaluated by determinin
the annual cost to thq\City. This anmbial cost shall be determined by com—
puting the annual amournt u51ng the/sinking fund method, necessary to re-
place the system at the el economic life based on the nrice stated
in the proposal, and by comp g an annual interest charge on this same
gtated price. The sum of % wo amounts, sinking fund and interest,
will be assumed to be the ghnual CSSt‘\ The interest rate for the ba51s
of this comparison is assgumed to be four per_ cent and the estimated life
of the different materials is assumed to be as‘foligws

Ma;érial Life in Years

/

Cast Aron pipe 100
Cenprifugal concrete 100
Asbestos cement 100
Steel 1%

7. Rights of Way - The necessary rights of way, Forest Service
Special Use Permits, etc. required for the proper installation of the
pipe line and apphurtenant works as well as access roads and equipment
and pipe storage areas will be furnished by the owner.

8., Staking Out Work — The work to be done shall be staked.out
by the engineer for the contractor, Bench marks and survey stakes shall
be preserved by the contractor, and in case of their destruction or
removal by him or by his employees, they shall be replaced by the engineer,
at the contractor's expense and his sureties shall be liable therefor,

Q, Verification of Data — The material to be removed in the
trenching operation is believed to consist principally of unconsolidated
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alluvium with small amounts of solid rock being encountered at points
noted on the plans.  The notations on the plans regarding material to

be removed is based on surface examinations and surface evidence only,

no test pits or borings having been made. For this reason it is expected
that bidders will examine the work to decide for themselves the character
of the work to be done and make their bids accordingly as the owner does
not guarantee the accuracy of the descriptions,

10, Climate Conditions - The engineer may order the contractor to
suspend operations on any feature of the work that may be subject to
damage by climatic conditions.,

11, Patents and Royalties - The contractor shall pay all royalties
and license fees and shall defend all suits or claims whatsoever for
infringement of any natent rights which may arise on this work and shall
save the owner harmless from loss on account thereof,

12, Liability - The contractor shall maintain such insurance, as
required by Utah State Law, as will protect him from claims under Work-
man's Compensation Acts, and from any other claims for damages for personal
injury, including death, which may arise from operations under this con-
tract. Certificates of such insurance shall be filed with the owner.

13. Accident Prevention - The contractor shall at all times exercis:
reasonable precautions for the safety of employees on the work and shall
comply with all applicable/prqvisiqnsnog:Fedprggazspgge and Municipal
safety laws, 7/Since the area/of the work is,within a popular recreational
area, the contractor shall erect barricades and maintain such flares and
signals which may be necessary to warn and safeguard the public. - The con-
tractor shall also indemnify and save harmless the owner against all suitsy
claims and actions of every name and description brought against them,
and all costs and damages to which the owner may be put on account or by
reason of any injury or alleged injury to the person or property of
another, resulting from negligence or carelessness in the performance of
the work, or in guarding the work, or from any improper materials used,
or by or on account of any act or omission of the contractor or his agents
or employees, o

\ \

it
14s Protection of the Work -~ The contractor shall protect the work \

and materials ineluding the-existing pipe line from damage because of the
nature of the work and carelessness on the part of his workmen or others,
or from any other cause whatsoever, until the certificate of completion

has been issued and final payment made. In case damage to the work should

occur, it shall be repaired by the contractor at his own expense to the
satisfaction of the engineer., <
15. Unnoticed Defects - Any defective work or material that may be
discovered by the engineer before the final acceptance of the work or be-
fore final payment has been made shall be removed and replaced by work and
material which shall conform to the true intent of the specifications;
failure or neglect on the part of the engineer to condemn or reject
inferior work or materials shall not be construed to imply acceptance of
such work or materials and any defects previously unnoticed shall be
corrected by the contractor whenever, previous to the issuance of the fina.

v



certificate,

”1l.
they shall be called to his attention by the engineer.

16. Rejected Materials - Any materials condemned or rejected by ‘
. the engineer as not conforming to these specifications shall be plainly Y
marked, and shall, on demand by the engineer, be removed from the vicinity

of the works

17, Cleaning Up — Upon completion of the work the contractor shall
remove from the vicinity of the work all plant, buildings, rubbish, unused
materials, concrete forms and other like material belonging to him or used
under his direction during construction. = A1l brush and trees removed from
the site in the process of construction shall be burned or disposed of in
avmanner ‘satisfactory’ to-the Uy S+ Forest Ranger-of the Cache National
Forest., Grounds and facilities in pienic and summer home areas shall be
restored to a condition as nearto their original state as possible-and to
the satisfaction of the engineer and Forest Ranger.) In the event of
failure on the part of the contractor to enforce the provisions of this
paragraph, the owner may order the necessary work done at the contractor's
expense and his surety or sureties may be liable therefor.

18, Planting - If, in the opinion of the U. S, Forest Ranger, it
appears necessary to restore vegetation in the form of range grasses to
the areas denuded by the work specified in order to protect the lands
from accelerated erosion and damage, such plantings shall be made by the
contractor-at his expense under the supervision of the U, S. Forest Servic

19, Sanitation - Sanitary facilities available in the park or
picnic areas in the forest will be available for use by the contractor
and his workmen., If additional facilities are required, they shall be
provided by the contractor and constructed to the specification of the
U. S. Forest Service. The engineer may establish sanitary rule and
regulation for all forces employed under this contract and if the con-
tractor fails to enforce these rules they may be enforced by the engineer
at the expense of the contractor.

20. OQuantities and Unit Price — The quantities noted in the schedul
are approximations for comparison of bids, and no.claim shall be made 1

against the owner for excess or definiency therein, actual or relative.

Payment at the prices agreed upon will be in full for the completed work

and will cover materials, supplies, labor, tools, machinery and all other
expenditures incident to satisfactory compliance with the contract, unless
otherwise specifically provided.

21, Payment —Partial payment based on estimates made and approved
by the engineer will be made to the contractor each month, at the unit
prices per linear foot bid therefor in the schedule, which cost shall
include the cost of furnishing all materials, trenching, laying, jointing,
and testing the pipe as described in these specifications.,

In making such partial payments there shall be retained 15
per cent of the estimated amount until final completion and acceptance,
Such work covered by partial payments made shall become the property
of the owmer, but this provision shall not be construed as relieving the
contractor from the sole responsibility for the care and protection of
materials and work upon which payments have been made, or the restoration
of any damaged worke In preparing the monthly estimates of quantities

‘e
R .
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upon which payments will be made, the engineer shall include only those
materials incorporated into the project. No credit will be given for
materials delivered on the site which have not been incorporated into
the work and preparatory work done 7ill not be taken into consideration.

22. Extras - The contractor shall, when ordered in writing by the
engineer, perform extra work and furnish extra material, not covered by
the specifications but forming an inseparable nart of the work contracted
for. Extra work and material will ordinarily be paid for at a lump sum
or unit price agreed upon by the contractor and engineer and stated in
the order. ‘henever in the judgment of the engineer, it is impractical
to fix the price in the order, the extra work and material shall be paid
for at actual cost as determined by the engineer, plus 10 per cent for
superintendence, general expense and profit. The actual necessary cost
will include all expenditures for material, labor (including compensation
insurance and social security taxes), and supplies furnished by the con-
tractor, and a reasonable allowance for the use of his plant and equip-
ment, where required, to be agreed upon in writing before the work is
begun, o

23. Failure to Complete Punctually - Because the damages that may
result to the owner from any delay in completion of the work on or before
the time agreed upon will be difficult, it not impossible to ascertain,
the sum of $56500 per day for each day that any work shall remain incomplc
beyond the time specified in the contract for its completion shall be de-
ducted from amounts due the contractor not as a penalty, but as just and
liquidated damages.

24+ Abandonment - Should the contractor neglect or abandon the work
or if at any time the engineer is convinced that the work is unreasonably
delayed, or that the conditions of the contract are being willfuly violate
or executed carelessly or in bad faith, he may notify the contractor in
writing, and if his notification be without effect within twenty-four hour
after the delivery thereof, then and in that case the contractor shall dis
continue all work under the contract, and the engineer shall have full
authority and power immediately to purchase and hire materials, tools,
labor and machinery for the completion of the contract at the expense of
the contractor or his sureties or both; or said contract may be declared
null and void, and the performance bond and retained percentage and the
material built into the work and the materials delivered shall then become
the property of the owner,

25, Time of Completion ~ Time of completion is important and the
' contractor shall so schedule his operations that the entire work shall be
completed and the pipe line placed in service in a period of 186 calender
days. Saturdays, Sundays and holidays shall be included in the time
period, but extensions of time shall be granted for time lost during
periods that the contractor is prohibited from working because of climatic
or other reasons. |The contractor shall state in the proposal the delivery
date of pipe and specify the beginning dates

v
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SPECIFICATIONS

SPECIAL CONDITIONS

_/\ l. Reouirement — It is required that there be constructed and com-
pleted in accordance with these specifications and attached drawings a
pipe line from De iitt Spring to Station 163+422° op)osite Davis Camp
along with appurtenant works and structures necessary to make a complete
<and operable systeml IThe necessary plant, equipment, labor, tools,
drainage, pumping, timbering and other items necessary to complete the
work herein described together with testing and-ehY}orination.of the com-
pleted system shall be provided by the contractor.

Since the pive line will be essentially a replacement of the
existing woodstave pipe from which Logan City now obtains its water supply
it will be necessary to safeguard the operation of the existing system.

In many places the work covered by these specifications will closely
parallel the pipe line now in operation and it is imperative that the
existing pipe line be kept in operation in order that the water service

to Logan City will not be interrupted. For this reason, the order of
executing the work shall be subject to the approval of the engineer and
the contractor shall obtain approval for his proposed plan of operation
from the engineer before beginning construction in order that the interest
of the owner in maintaining uninterrupted water service might be carefully
safeguarded. ’

The major part of the installation can be constructed without
interruption of service., ‘/here destruction of the existing pipe is
necessary, such portion of the work shall be delayed until all other work
has been completed., At that time the contractor shall make all installati
requiring destruction of the existing pipe and shall complete such con-
struction as soon as possible.

Re Clearing - The right of way, where, in the judgment of the
engineer, clearing is necessary, shall be cleared of all grass, brush,
rubbish and other objectionable material and the cleared materials shall

be burned or otherwise disposed of as approved by the U, S, Forest Service.

3. Grubbing - Sections of the pipe line as shown in the accompanyin;
drawings will be supnorted by embankments and in order to nrovide a stable
foundation supporting the pipe the surface to receive such embankments
shall te cleared of all stumps, roots, and vegetable material of every kin
before the embankment is placed. Material used in such embankment shall b
taken from excavated materials along the right of way. These materials
shall be subject to the approval of the engineer and shall not contain any
roots, stumps or vegetable material of any kind,

( 4. Blasting - Blasting will be permitted onéghwhgg“prggggm repautio
are taken for the protection of persons, work,;(uz udiégmtﬁe-p&§£-1§h9~ﬁﬁt‘ |

in-serviee,) and private property. Any damage done by blasting shall be
repaired by the contractor at his expense, Caps or other exploders or
fuses shall in no case be stored, or transported, or kept in the same placc
as dynamites are stored, transported or kept. The location and design of
powder magazines, method of transporting explosives, and in general, the
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precautions taken to prevent accidents, shall be subject to the approval
of the engineer, bu the contractor shall be liable for all injuries to
or death of persons or damage to property caused by blasts or explosives.

(17// 5. Trenching - Trenching shall be made to the lines and grades as
staked by the engineer and shown on the accompanying drawings, The
trenches shall be of sufficient denth to give a minimum cover of three
feet over all pine, Typical pipe-trench sections are shown on the
drawings., The pipe trench shall in all cases be excavated to a width of
not less than two feet greater than the diameter of the pipe to be in-
stalled, ' The contractor will not be required to excavate the trench with
vertical sides, but regardless of the side slope and the width of the
trench as actually excavated payment will be made on the basis of the
price per foot bid for the completed work,

cet it

re
The bottom of the trenchjzkr the pipe shall be finished
accurately by hand to the dimensions and grades shown on the drawings.
If the material in the bottom of the trench is not suitable, as determined
by the engineer, for a foundation for the pipe, it shall be removed and k
replaced with selected materials compacted to the satisfaction of t 8 s
engineer. The bottom of the trench to receive the pipe shall be pidcéd in
such a manner that the pipe shall have a bearing for its entire 1ength.
There rock is encountered, there shall be prepared a cushion not less than
six inches thick compacted to the satisfaction of the engineer. In no
case shall the material forming the bed of the pipe or the backfill con-
tain rocks in excess of two inches in diameter within 51x inches of the

pipe.

6, Excavation for Spring House Improvement - Excavation for the
intake structure and spring-house improvement shall te made to the lines
and grades staked out by the engineer. Most of the earth work for this
structure can be excavated economically by the use of the excavating
equisment used for the pipe trench amd the work shall be coordinated so
as to permit the use of such equipment to the fullest extent. It is ex-
nected that considerable water will be encountered in this excavation and
the contractor shall provide the necessary pumps, shect piling and other
materials or equipment required to handle the water encountered or
developed,

7. Disposal of Materials - All suitable materials for required/
excavation, or as much thereof as may be needed, shall be used for/fhe
construction of compacted embankment or for backfill of the pipe/ﬁ} for
other required jobs as directed by the engineer. The materials femoved
in excavation and not suitable or required for the above-described pur-—
pose shall be wasted on the right of way owned by Logan City at such
points as may be approved by the engineer., In the vicinity of the city
reservoir in the area between the bridge to the Girl's Camp and the "City
Dam," no material shall be wasted into the reservoir area but shall be
excavated and wasted at points shown on the plans and designated by the
engineer,

/l.' \

/ 8, Backfill - Only selected materials free from rocks shall be
wsed for the initial backfill, The selected materials shall be well

; compacted around the pipe up to at least its horizontal diameter. Back-
filling shall be made in 8-inch layers, each layer being well compacted
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before the next layer is placed. «fter the backfillin< has béen com-
pleted to a deoth of at least 16 inches over the pipe, the remaining
backfill may be made by any method selected by the contractor and

special compacting will not be required. Any materiel left over shall

be windrowed over the trench except in Hhe-eami;—3ienie—ereaswand private
home areas where the ground surface shall be left in as near its original
condition as possible,

ﬂgaStledhLRipéa,

-
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Qe General Description — Cast iron pipe shall conform to Manue
fasrurcrsSpecifications for the diamter and class shown on the plans.

10. laying — laying of cast iron pipe shall be made in accordance
with AWTA Stendard Snecification lo. 7D.1-1933. Sections 1 to 11 in-
clusive and Sections 14 to 18 inclusive of this Standard Specification
will be applicable., lead joints shall he used.

11, Testing — Testing of cast iron pipe shall comply with Section
15 - Hydrostatic Tests of « A Standard Specification 7D.1-1936C,

(NOTE: Copies of the above listed Standard Svecification are on
file in the office of the ILogan City Engineer.)

Centrifugal Concrete Pipe

12, General Descripticn — The centrifugal concrete 9oipe shall con—
form to AUA Starndard Epecification 7B-T, vection 2 and Section 5 for the
heads shorn on the plans,

13. Angles ~ An attempt has been made to plan the layout so that
a minimum number of sections of bevel-end pine will be required. The
gradual curvature required on most of the line shall be accomplished at
the joint, Revel pipe shall be used in all places as scheduled on the
. plans, '

14. Jointing and Laying - Bell hzéﬁ@)ghall be excavated to provide
ample room to properly make the joints he pipe sections shall be laid
with the spigot in the direction of the flow. The sections shall be
tightly fittedégggﬁgher and care shall be exercised ggusecure true align-
ment and grade A e trench shall be backfilled to the ton of the pipe
before the joint is poured. The joint shall consist either of the collar
type or the double rubber gasket type perfected by the American Pipe and
Construction Company of Los Angeles, as shown on the plans or as required
by the engineer.

The open end of the pipe shall be securely closed by canvas or
otherwise at the end of each day's worke. The inside joints shall be
carefully finished by troweling off smooth with the inside of the pipe.
These shall not be filled until the trench has been backfilled and any
settlement of the line taken place, except where conditions make this
impractical.
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Careful inspection shall be made of every joint to insure a
smooth interior surface. The interior of the pipe shall be thoroughly
cleaned and any obstruction removed that may reduce its carrying capacity

15. Testing — After laying and before any backfill is placed around
the joint, the pipe shall be tested by closing valves,when available, or
by placing temporary bulkheads in the pipe and filling the line slowly
with water. Gare shall be used to see that all air vents are open during
the filling. After the line has been completely filled, it shall be
allowed to stand under a slight pressure for several hours to allow the
concrete to absorb what water it will and to allow the escape of air
from any slight air pockets., During this period, the bulkheads, valves,
manholes, and connections shall be examined for leaks., If any are found,
these shall be stopped or, in the case of valves in the main line or :
bulkheads, provision shall be made for measuring the leakage during the
test. The test shall consist of holding a pressure equal to 125 per cent
of the specified working head on the line for a period of four hours.,

The water necessary to maintain this pressure shall be measured through
a meter or by other means satisfactory to the engineer. The leakage
shall be concidered the amount of water entering the pipe line during
the test, less the measured leakage through valves or bulkheads. This
leakage shall not exceed 100 gallons per inch of diameter per mile per
2/ hours. Any noticeable leaks shall be stopped and any defective pipe
shall be replaced with new sections. Bulkheads, test gage, test pump,
water meter, fittings and valves ard all other materials necessary for
meking the test shall be supplied by the contractor. '

16, Backfilling Trenches — After the pipe has been laid, the earth
shall be tamped,using tampers approved by the engineer, in compact layers
not exceeding 3 inches in thickness around the sides of the pipe up to
the horizontal diameter. This backfilling and tamping is to be carried
on simultaneously on cach side of the pipe, care being taken to secure
a uniform bed, The contractor shall furnish sufficient careful men for
this work., f

The balance of the backfill may be placed in the trench by any
method desired by the contractor, provided care is taken that such
methods do not disburb or injure the’pipe line. The backfill shall
then be thoroughly settled by flooding with water, when available.
Vhere the backfill on pipe exceeds & 5-foot depth, the flooding shall
be done after two feet of backfill has been placed over the pipe.

17. Guarantee — The contractor shall guarantee the pipe line agains
leaks and breaks due to defective material or workmanship for a period
of one year from the date of completion of the contract. Damage or
leaks due to acts of God, or from sabotage and/or vandalism are speci-
fically excepted from this guarantee.

_ T owﬁef!éfm£ﬁ§763ﬁffééﬁér;§%bMﬁéé/é%ptracted with the owner
for the_tfench excavatifn and bgﬁkﬁgr , shall-be res onsible under”
this gugfaniee for defecfﬁVe%workméﬁé\'p and lack of servance”/of the
specifications in preparing thie<sub-grade_ for the pipe Iine. ~Side
s¥ippage of trencﬁés«and/or,subsi&enge“bf“bqgnches“(not duegﬁf leakage)
4re specifically j&gpﬁ.@dfifO,II}.&hiﬁi‘fﬁ}&é{‘éﬁfb_‘%@;ﬂ;ffji__,,w_.,.,‘ R o

\
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When defective material and workmanship are discovered, re-
quiring repairs to be made under this guarantee, all such repair work
shall be done by the contractor at his own expense within five days
after written notice of any leaks or breaks has been given him by the
ovner; provided, however, that if it is necessary to imnediately repair
such leaks or hreaks, the owner shall have the right to repair the same
and charge the contractor with the actual cost of all labor and material
required, Should the contractor fail to repair such leaks within five
days thereafter, the owner may make the necessary repairs and charge
the contractor with the actual cost of all labor and material required.

The contractor shall arrange to have his faithful performance
bond run for a period of one year after the date of the completion of
the contract to cover his guarantee as above set forth,

Steel Pipe

18. General Description — The steel pipe required shall consist of
U. &, Ttandard Gage Jo. 3 electric fusion welded pipe conforming to AWWA
Standard Specification for Electric Fusion Velded Steel Vater Pipe
(No. 74.3-1940 and No. 7A.4-1941-TR). of the diameters shown on the
drawings

19, Steel Plates - Steel plates shall conform to the requirements
of Section 4~2 A.’A Standard Specification 7A.4-194]-TR or Section 3-2
AWA Standard Specification 7A,3-1940 or the following grades of steel,
but no fabrication shall use more than one grade:

ASTIL -  Designation A-139 Grade A
ASTH -~ Designation A-139 Grade B
ASTH ' -  Designation  A-245 Grade A

20. Fabrication - Fabrication shall be in accordance with Section
4-3 of AJA Standard Specification No.. 7A.4-1941-TR, or Section 3-3 of
Specification 7A,3~-1940, Straight seamed pine or spiral seamed pipe may
be used, There the straight seam method is used, the pipe shall be made
in courseg of not less than 10 feet., Not more than one longitudal seam
will be permitted in each course, The longitudal seams in adjacent
courses shall be staggered on the opposite side of the vertical center
line and shall be parallel to the axis of the pipe. Pipe shall be
furnished in shipping lengths of not less than 40 feet and not more than
50 feet,

21l. Preparation of Ends of Section — The steel pipe ends shall be
bevelled for field butt welds in accordance with Section 4~3.9.3 of the
ATTTA Standard Specification 7A.4-1941-TR. Bends shall be made by field
cutting the pipe to the proper bevel.

22+ Protective Coating — The protective coating for steel pipe shall
be in accordance with AI7/A Standard Specification 7A.6-1940 for coal tar
enamel protective covers for steel water pipe. The cover coat shall be
kraft paper as specified in Section 6-2.,6 of the above referred to speci-
fications,
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23+ Field Procedure and Enameling — Transporting, handling and field
enameling, along with the other items covered in Section 6-4 of 4 7IA
Standard Specification 74,6-1940, shall be strictly followed.

R4+ Helding - "elding of steel water pipe joints shall be in strict
accordance with ALTA Standard Specification 74.8-T and A'S Standard Speci-
fication D7.0-46T, A1l sections of this specification shall apply,

25. Testing — After the steel pine line is installed, and before the
joints are covered, the pipe shall be tested under pressure to check the
tightness of field joints. Dished test heads, test pump, test gage and
water meter shall be supplied by the contractor. The pipe shall be tested
under a pressure of 150 pounds per square inch maintained for a period of
four hours and no leakage will be permitted in welded joints. Any de-
fective joints discovered by the test shall be repaired and made tight and
the line retested before final backfill is made, The permissible leakage
in the steel line shall not exceed 3/4 gallon per 24 hours per linear foot
of coupled joint. Before the test is made, thrust blocks shall be pro—
vided to prevent the line from pulling apart at coupled joints,

26, CZxpansion Joints - In order to provide for expansion and con-
traction ol the steel pipe line during its installation, a "Dresser
Coupling" Style 40 shall be installed' in the line at intervals not to
exceed 400 feet. The contractor may, with the approval of the engineer,
provide for tempecrature stresses during construction by following the
procedure outlined in Section A 3-1 AWWA Standard Specification 74.3-T.

Asbestos Cement Pipe

27, General Description - Asbecstos cement »nipe shall be Johns-~
Manville Transite Pressurc Pipe of the class specified on the drawings, or
equivalent,

28, laying - Laying and jointing of asbestos cement pipe shall
conform to the manufacturer's specifications and couplings designed for
use with this type of pipe shall be used.

29. Tecsting — After the asbestos coment pine is installed and
before joints are backfilled, it shall be tested in the same manner as
specified for cast iron pipe. The permissible leakage shall not exceed
that specified for cast iron pipe.

4

structused Concrete 1¢ . o>

30. Composition — All concrete shall be composed of cement, sand
and broken rock or clean gravel, well mixed with the proper amount of
water, and brought to a proper consistency by adjusting the aggrcgate-
cement ratio, The water-cement ratio shall be 6.0, i.e. 6 U. S. gallons
of water, including the water held in the aggregate, shall be used in the
mix per each sack of cement (94 1b. net weight). The consistency, as
measured by the slump test, shall be such as to give a slump of 4 incles,
The aggregate-cement ratio shall be varied to produce the proper con-
sistency. The water-cement ratio shall be held constant., The maximum
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size of aggregate shall be onc inch for rcinforced concrete and one and
. one-half inches for bulk concrete, The proportions of the mix shall be
1: 2: 3, but if the consistency of the mix is not that specified, the
aggregate—~cement ratio may be varicd to obtain the proper consistency.

31. Cement - The cement used shall be Portland cement armd shall
conform to the Standard Specification and Tests for Type 1 Portland Cemen
(serial designation C150-46 of the American Society far Testing Materials

32. Sand - Sand for concrcte may be obtained from natural deposits
may, be made by crushing suitablc rock, The sand particles shall be hard,
dense, durablc uncoated, non-organic rock fragments that will pass a 1/4-
inch square or a 5/16-inch round opening. It must be free from injurious
amounts of dust, lumps, soft or flaky particles, shale, alkali, organic
matter, loam, or other deletcrious substances. The sand, as it is used
in the concrete, must be so graded that, in the opinion of the cngineer,
concrete of tle required workability, density, and strength can be made
without the use of an excess of water or cement.

33~ Broken Rock or Gravel — The broken rock or gravel for concrete
must be hard, dense, durable, uncoated rock fragments free from injurious
amounts of soft, friable, thin, elongated or laminated pieces, alkali,
organic or other deleterious matter., The broken rock or gravel shall
have maximum particles of the size specified for reinforced or plain
concrete, and shall all be retained on a 1/4-inch square or 5/16-inch
round opening sicve. It shall bec so graded that, in the opinion of the
engineer, concrcte of the required workability, density, and strength, ca:
be made without the use of an exccss of sand, water or cement,

34. BReinforecing Steel - Steél used for concrete reinforcement shall
conform to Standard Specification for billet steccl bars for concrecte
reinforcement ASTM Designation Al15-39 for deformed bars of structural graJe

All steel used shall e new steel of the size and dimensions
shown on the drawings. Before the reinforccient bars are placed, the
surfaces of the bars and the surfaces of any mctal supports
for reinforcemcnt bars shall be cleaned of objectionable rust, scale,
dirt, greasc, or other foreign substances, and, after being placed, the
reinforcement bars shall be maintained in a clean condition until they
are completely cmbedded in the concrete. All bars shall be accuratcly
placed and securcly fastened to position as shown on the plans and ticd
with wire at all intersections in such a manner that the steel will not
displace during the depositing and ramming of concrete, there bars are
spliced, they shall have a lap of at lcast forty bar diameters. ‘lhcre
bars arc bent as shown on the drawings, they shall be bent cold around a
pin having a diameter not less than six times the minimum thickness of
the bar,

The bid prices-for—concrete shall include-—reinfercing-steelas

shown—in t‘uu pld.l'ls

i 35. Mixing — The concrete shall be mixed until therc is a uniform
distribution of the materials and the mass is uniform in color and
homogeneous, The mixer used shall be of such a type as to insure main-
tenance of the correct proportions of the ingredients. The mixing shall
continue for at least one minute after all the ingredients are in the
mixer, The batch shall not exceed manufacturer's rating for mixer.
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36. Formvork — Forms shall conform to the shape, lincs and dimensic
of the member as called for on the plans. They shall be of sufficicnt
strength and tied and braced to maintain position and shane and sufficicr
tight to prevent lecakage of mortar., All walls shall bc formed on both
sides except for pipe anchorages in trenches where the sides of the tronc
may scrvc as a form. Forms and shoring shall be removed in such a manner
as to insurc completc safety., In no instance shall forms be removed '
prior to 24 hours aftcr placing the concrete. The contractor will be
responsible for any damage resulting from removel of forms and, if in
the opinion of the engineer, such damage impairs the valuc of the struct:
the contractor shall remove the damaged portion and replace with new con-
crete

37, Placing - Concrete shall he placed in the work before the cemer
takes its initiel set. All foundation surfaces upon or against which
concrete is to be placed must be made free from mud and debris. When
placing of concrete is to be interrupted long enough for the concrete to
take its final set, the working face shall be given & shape by the use of
forms thot will secure a proper union with subsequent work., All concrctc
surfaces on or agninst which concrete is to be placed shall be roughened,
and n1ll leitance shall be removed by thorough scrubbing, brushing, and
chipping before plaeing concrete or.mortar upon or against them, Only
methods of transportation and plocing which will deliver concrete of the
proper consistency into the forms without segregation of aggregntes will
be permitted., All concrete shall * placed in horizontol layers, and
thoroughly worked amd tomped with suitable tools until all voids in the
mass are worked out, and until it complctely fills the forms, closcs
snugly agoinst 21l surfaces, and is in perfcct and complete contact with
all stecl used for reinforcement., Concretc shall not be deposited under
watcr, except as authorized by the enginecr, ond the method of depositing
shall be subject to his approval, :

38. Temperaturc of Concrete — Concrecte, when deposited, shall have
a temperature of not less than 40° F., nor more than 120°F., In freezing
weather, suitable means shall te provided for maintoining the concrete ot
o temperature of at least 50° F, for not less than 72 hours after placing
or until thc concrcte has thoroughly hardened. No admixturc shall be usc
to prevent freczing,

39. Finishing - The surfaoce of concrete placed against forms must
be smooth, free from projections, and thoroughly filled with mortar, i
Immediately upon the removal of forms, all voids shall be neatly filled
with cement mortar of the same consistency as the mortar in the concrcte 2
provided that such voids do not render the concrete defcctive and un—
suiteble for its intended use,

// 40, Curing and Proteetion ~ The contractor shall prctset all con—
#crete from injury until final acceptance by the City. Exposed surfaces
of concrete shall be protected from the direct rays of the sun for at
least three days. All concrcte shall be kept continuously moist for at
least two wecks after being placed. The method of kcening concrcte
moist shall be by continuous or continual sprinkling or spraying with
water, as may be nccessary to keep the concrete from drying, or by other

methods approved by the engincer,
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Lttendants Cabin v

41, Abtendants Cabin - Since the attendants cabin at the third da
is approximately on line, it will be necessary to move it to one side or
the other to allow the pipe line to be installed,f"Thqfresponsibility for
moving the cabin and restoring it to its origimal location after the pipe
is installed shall he the responsibility of-the contracter. Any damage
done to the cabin in the moving operations shall be repaired by the con~-
tractor,

Power Poles

42. Power Poles - It is expected that several power poles may have
to be moved, Th= price for removing and replacing these utility poles
shall be included in the unit price bid for the pipe line. Replacement
shall be of a cuality equal to the existing installation and to the satis
faction of the engineer, 4

Apvurtenances

4¢3 lleasuring Device — The measuring device to be installed in the
recording and control room shall consist of a Simplex Standard Venturi
Type MO Meter" size 36" x 22", or ecqual, equipped with flanged ends and
tapped for direct reading piezometers and automatic recording instrumentc .
The total head on the Venturi tube will be less than 5 feet measured at
the axis of the tube, For use with the Venturi tube, there shall be ¢
furnished one indicating, recording and totalizing meter register, de-
signed for floor stand mounting and arranged for low head operation.

The instrument shall indicate the instantaneous flow through
the line at all times on a uniformly-graduated, direct-reading, flow
scale; chall record the flow on a uniformlv-gradvated, direct-reading,
rectangular chart, designed for weekly removal; and shall totalize the
flow on a direct-reading, five-dial totalizer whose fast-reading dial is
at least 4 inches in diameter to provide for accurate checking at any
time,

The indicating, recording and totalizing features shall be |
separate and distinct.

The instrument shall be of the mercury float operated, purely
mechanical type, utilizing a shaped float at least 6 inches in diameter.
No equipment employing the use of any electrical steps other than chart
drive clock movement shall be given consideration.

The meter register and its accompanying Venturi tube shall be
made by one and the same manufacturer.

There shall be included with the meter register a year's
Supply of charts, pens, ink, tools, mercurr, and a water manometer
testing device for checking the accuracy of the instrument at any time,
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The equipment offered shall be capable of measuring from a
maximum of 22,500,000 g.p.d. to a minimum of 2,500,000 m.g.d. with an
average error over the entire range not exceeding 2 per cent.

given by the manufacturer that similar equipment of his make has been in
satisfactory operation under comparable conditions for a period of at leas
five years,

Upon the shipment of any instrument, there shall be supplied by
the manufacturer certified test notes indicating that the instrument has
maintained the accuracy required by these specifications,

44 Main Control Valve — The main control valve to be installed in
the recording and control room shall consist of a 36-inch iron body, bronz
mounted, gate valve equipped with flanged ends and non-rising stem designe
for a working pressure of 50 pounds per square inch,

45. Adr Inlet Valves - Air inlet valves shall be furnished at each
of the points indicated on the drawings. The valves shall consist of a
6-inch standard type VAC unit manufactured by the Simplex Valve and Meter
Company, or equal,

46, Air Release Valves - Air release valves shall be furnished at
each of the points indicated on the drawings. The valves shall consist
of 2-inch standard Simplex Air Release Valves, or equal, designed for a
working pressure of 150 pounds per square inch.,

47, Gate Valves ~ At each of the points on the line where an air
inlet valve is to be installed, there shall also be furnished a 6~inch
iron body, bronze mounted, double gate valve designed for working pressure
of 150 pounds per square inch, Valves shall be furnished with flanged end
for connecting to air inlet valves and to the main water line, Valves '
shall be Pacific States Gate Valves, or equivalent.

At each of the points on the line designated to receive air
release valves, a 2-inch gate valve shall be furnished having characterist
as specified above,

48, Valve Boxes - At each of the points designated to receive air
inlet valves, a suitable box for housing the valve assembly shall be con-
structed in accordance with the attached drawings, Vhere air release
valves are installed, valve boxes having a suitable cover shall be pro-
vided by Logan City and installed by the contractor,

49. Anchorages Concrete anchorages shall be constructed according
to the schedule indicated on the drawings. Concrete for anchorages shall
conform to the specifications for bulk concrete. (See paragraph 30.)

50. Service Qutlets - Service outlets shall be installed in the
line at »oints designated by the engineer, Corporation stops with lead
goose necks attached, valves, valve boxes, meters and meter boxes shall
be supplied by Logan City and installed by the contractor. Eight 3/4~
inch, two l-inch and one 1-1/4~inch service outlets will be required,
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51. Installation of Valve in BExisting Line - The owner will
furnish a 24-inch flanged gate valve to be installed at a byw«pass located
at a point in the existing steel line several hundred fect beldw the end
of the new pipe, The work will consist of uncovering the pipe, removing &
short flanged Section, installing the gate valve and providing and in-
stalling a 6-~inch air inlet valve and manhole in accordance with the
drawings for "Air Inlet and Manhole," sheet 7.

52. Flush Valves - The contractor shall install a 2-inch flush
valve in the 35-inch pipe line in the control and measuring vault as
shown on the plans, A second flush valve consisting of a 6~inch gate
valve shall be installed in the line at station 102+ 50, Flush valves
shall conform to specifications for gate valves (see paragraph 47).
Valve box and cover for the 6-inch flush valve shall be furnished by
Logan City and installed by the contractor.

53. Connection of Existing 24~inch Steel Line ~ The pipe line cover
by these specifications shall be connected to the existing 24-inch stecl
line near station 163422, The necessary fitting, designed for a working
head of 200 feet, to make the connection shall be furnished and installed
by the contractor, The connection shall not be made until it is necessar;
to discontinue delivery through the existing woodstave pipe,

54+ Reducers — Reducers conforming to A7/A Standard Specifications
for long-pattern reducers of the appropriate pressure class shall be
Supplied and properly installed where required, At station 59+00, a 36—
inch by 30-inch or a 36-inch by 24-inch reducer will be required., At
‘sbtation 1634224, a 30-inch by 2/-inch reducer will be required only if
the lower portion of the line consists of 30-inch pipe. The price bid
for the reducer shall include the cost of anchorages as shown on the
plans,

55. Removal of Existing Pipe at Dam — The existing pipe line
running through the south abutment of the "City Dam," will present a
definite hazard to the safety of the Dam when abandoned. For this
reason, it will be necessary to remove the section of the existing
woodstave pipe in the abutment of the Dam and backfill the abutment
with suitable materials., Materials used for the backfill, except for
the clay, may be obtained from required excavation as provided in
paragraph 7 ., Clay will be hauled from a location west of Logan,
probably from the vicinity of the Logan-Cache Airport, from a barrow
pit provided by the owner.

Since this section of the existing line closely parallels
the proposed new line, extreme care must be exercised to protect the
new line if it is placed prior to the time the old line is removed ,
For this reason, work on this portion of the new line should probably
be scheduled for completion during the period of discontinued service
in the existing pipe. After the old pipe has been removed, the foundatior
to receive the backfill shall he prepared by removing all debris, roots
and vegetable material of every kind and the section prepared as shown
on the accompanying drawings. Clay and selected backfill shall then be
placed in 6~inch layers and thoroughly compacted by rolling with a tamping
roller having staggered, uniformly-spaced knobs, or by using pheumatic
tampers, or other tamping machines approved by the engineer, Each layer
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shall have the optimum practicable moisture content required for com-
paction purposes as directed by the engineer. If the moisture content of
the material is greater than the optimum for compaction, the tamping shall
be delayed until such time as the material has dried until it contains
only optimum moisture, The degree of compaction shall be equivalent to
that obtained by using a pheumatic tamper operating at an air pressure

of not less than 100 pounds per square inch, having a total veight, in
pounds, including the weight of the tamping foot, of not less than two
and one half times the area, in square inches of the tamping foot and
operating uniformly over an area of one square yard for a period of not
less than three minutes, provided that the area of the tamping foot shall
not re less than 40 square inches, Compacted bacfill shall be éontinued
up to the elevation of the top of the dam as shown on the plans,

The existing woodstave pipe shall bte cut off and removed and
the space left in the concrete cut-off wall of the dam shall be thoroughly
. cleaned amd a keyway prepared as shown on the plans, The entire volume [
shall then be filled with concrete of the quality specified for reinforced
concrete, Care shall be exercised to insure complete and perfect contact
of new concrete with the existing concrete By ramming and tamping in order
te nreven® any possible leakage through the plug thus prepared,

Inlet Works

56. Recording and Control House - This unit consists of a re-
inforced concrete vault for housing the measuring device and the control
valve, Construction of the unit can be undertaken at any time desired,
however the unit, including installation of equipment, must be completed
so that it may be put in service as soon as the pipe line is complete,

The work includes all excavation, unwatering, formwork, concrete in place,
backfill, cast iron manhold cover, rounded entrance for pipe inlet, re-
movable concrete cover, suports for the Venturi meter and any other work
or materials necessary to complete the structure as shown on the plans,
Bolts for anchoring the instrument panels and flow-registering recorder
shall be provided as indicated by the engineer. Rounding of the pipe
entrance shall be accomplished by forming the concrete to the required
radius or by forming to rectangular lines and removing the green concrete,
If the latter method is elected, the inlet shall be accurately finished to
shape by honing, The short section of inlet pipe shall be fabricated

as shown on the plans and cast in place in the concrete.

57. Inlet Pipe - Inlet pipe as shown on the nlans shall be placed
in the concrete forms ard the concrete poured around the pive and rammed
or vibrated in such a manner that the concrete is in complete contact with
the entire surface of the pipe embedded. Inlet pipe, if consisting of
steel, shall be prepared by welding two 3/8-inch round deformed reinforcing
rods spaced 2 inches on centers around the section of steel pipe to be
embedded. A continuous fillet, welding the rod to the pipe, shall be
used, Cast iron inlet pipe shall have the bell end embedded in the
concrete.

Inlet pipe shall be furnished with a flanged end for connecting
to the Venturi tube or gate valve as the case may be, and the cost of this
pipe shall be included in the unit cost per foot bid for the line,
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55. Recordins =md Control Vault Drain — A drain shall be installed
in the recording and control vault as shown on the plans, The drain line
shall consist of 2-inch galvanized iron pipe between the vault and the
river, The inlet shall be fitted with a brass screen, and a screen shall
be provided at the river outlet., The pipe, at the river, shall be turned
in such a manner that the drain discharge is parallel with the direction
of river flow, The drain tile may be installed parallel to and in the
same trench as the 36-inch pipe, but shall be laid to the grade shown
on the drawings,

59« Collection Vault - A collection vault which collects the flow
from drainage tiles tapping Spring areas northeast of the spring house
is located east of the existing spring house. This structure is
epproximately 21 feet long and varies from 6 to 9 feet in width and is
presently covered with a wooden cover, The work includes draining of
water, excavation, foundation walls and footings, backfill, construction
of frame cover, painting, and any other necessary work shorm on the plans,
Ixcavation, concrete work and backfill shall be in accordance with the
epecifications for structures, h

i £0. Spring Development, Division 1 and Division 2 — In order that.
the water available to the nipe may be increased, it is planned to extend
the spring house 26 feet south., The work includes unwatering, excavation,
concrete footings and foundation walls, backfill, timber superstructure, -
painting and sluice gates as shown on the plans. It is planned that the
foundation walls will serve also as a cut-off to prevent excess leakage
of water from the production area. All work shall be in accordance with
the appropriate paragraph under these specifications,

61. [Lxcavation and Backfill for Structures — Excavation for
structures shall be made to the lines and grades shown on the plans, or
as staked in the field by the engineer, Uhere concrete is to be placed
on the ground, the excavation shall be finished accurately by hand to the
proper lines and grades. If the material is excavated beyond the neat
lines required to receive the structure, the excess excavation shall be
filled with selected materials in layers not more than 6 inches and
thoroughly compacted in a manner satisfactory to the engineer.

Backfill for structures, except pipe lines ard anchorages,
shall consist of selected material compacted in 6-inch layers in a manner
satisfactory to the engineer. Backfill for anchorages shall meet the
specifications for backfill for pipe lines.

It is anticipated that unwatering of structures in the spring area
may be difficult. All costs for pumping, timbering and sheetpiling that
may be necessary shall be included in the unit price bid for the structure.

62. Carpentry - All lumber incorporated into permanent structures
shall be new and shall be clearly stamped with the inspector's stamp
showing the grade and grading association urder which graded, All
structural lumber shall be Douglas fir conforming to the West Coast
Lumberman's Association specifications for No, 1 Framing, Joists, Plank
and Small Timbers or No. 1 Studding, Blocking and Small Posts or equal,
Sheathing shall be No. 2 or better Douglas fir, hemlock, pine or spruce,
Rustic siding shall be "B and Better" Douglas fir, spruce, hemlock, pine ¢
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or cedar Standard Pattern Ho. 105 west Coast Lumberman's Association.
Shingles shall be No. 1 5/2 cedar exposed 4-1/2 inches to weather.

63. Painting — Surfaces shall be cleaned of all dust and dirt.
Knots ard resin deposits shall be treated with one coat of shellac
before paint is applied. Prime coat shall consist of white lead paint
with raw-linseed oil vehicle and turpentine thinner ard drier. Second
and third coats for the siding shall be white lead paint in raw linseed
0il vehicle proportioned as approved by the engineer or a commercial
mixed paint approved by the engineer. Paint shall be applied to the
siding with a brush., Paint shall not be applied when the temperature
is lower than 50° F. or during wet or dusty weather. Shingles shall be
given two coats of shingle stain, Stain shall be of commercial grade
acceptable to the engineer.,

64. Slide Head Gates - Slide head gates shall be installed in the
spring house to provide for diverting the soring flow to the river. Gates
shall consist of Hardesty Model No., 15-00 sluice gates, size 36-inch by
36-inch, together with a suitable metal frame, and fitted with bronze
seats and equipped with Hardesty Hand-wheel Lift, 304inch, Type "DV,

Gates shall be installed at the locations shown on the plans.

65, Plugging Existing Pipe at Spring - After use of the existing
pipe line has been discontinued, the spring intake for the abandoned line
shall be bulkheaded and plugged with concrete as shown on the plans.
Surfaces to receive the concrete shall be thoroughly roughened and cleaned
in order thet complete bond and a tight water seal might be obtained.

No concrete shall ke placed until preparations are thoroughly made ard
approval of the engincer has been obtained,
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INFORMATION FOR BIDDERS

The project consists of construction of a water pressure system
consisting of approximately 5, 900 feet of 14" cast iron pipe line; 1, 000, 000-
gallon buried storage reservoir; pumping station and appurtenant works and
approximately 2120' of 8' and 10" distribution main, for Utah State University,
Logan, Utah.

Plans and specifications may be examined, without charge, at the
Office of the Utah State Building Board, State Capitol Building, Salt Lake
City, Utah; the Office of the Business Manager, Utah State University or
the Associated General Contractors, 430 South Main Street, Salt Lake City,
Utah.

Such plans and specifications may be obtained by intending bidders
from the Office of the Utah State Building Board, State Capitol Building,
Salt Lake City, Utah, upon payment of the sum of $15. 00 which sum will
be refunded on return of the plans in good condition within ten days after
the date set for the opening of bids.

Bids must be made on the form provided, and must be enclosed in a
sealed envelope plainly marked as follows:

'""Bid for Water Pressure System for Utah State
University. "

To Be Opened: 2 P.M., February 19, 1960

Bids may be delivered in person or may be mailed. If mailed, the
sealed envelope referred to above shall be placed in a second envelope
addressed to:

‘Director \

Utah State Building Board
State Capitol Building
Salt Lake City, Utah

Bids received prior to the time set for opening shall be securely
kept, unopened. The officer whose duty it is to open them will decide
when the specified time has arrived and no bid received thereafter will
be considered. It is the sole responsibility of the bidder to see that the
bid is received by the proper time. No responsibility will attach to an




officer for the premature opening of a bid not properly addressed and
identified. Unless specifically authorized, telegraphic bids will not be
considered, but modifications by telegraph of bids already submitted
will be considered if received prior to the hour set for opening. Bids
may be withdrawn on written or telegraphic request received from the
bidders prior to the time of opening.

Before a bid is considered for award, the bidder may be requested
by the Engineer to submit a statement of facts in detail as to his previous
experience in performing similar or comparable work, and of his business
and technical organization and financial resources and plant available and
to be used in performing the contemplated work.

Each bidder must submit with his proposal, certified or cashier's
check or a satisfactory proposal guaranty bond made payable to the order
of the Utah State Building Board in an amount not less than five (5) percent
of the aggregate sum of the bid as a guarantee that the bidder will enter into
the proposed contract if it is awarded to him. No bid will be considered
unless it is accompanied by such check or bond. The check or bond accom-
panying the bid and the proceeds thereof will be forfeited to the Utah State
Building Board if the bidder fails or refuses to execute the required contract
within ten days after being notified that the contract is awarded to him. Any
check or bond accompanying the successful bid will be returned upon the exe-
cution of the contract. Any checks or bonds accompanying the rejected bids
will be returned. The bidder to whom the award is made will be required
to execute a written contract with the Utah State Building Board and to furnish
performance and payment bonds as specified within ten days after notice of
award of said contract is delivered to him. The amount of the bond to be
given to secure faithful performance of the contract for said work shall be one-
hundred percent of the contract price computed as hereinafter provided. The
amount of the bond to be given to secure payment for labor, materials, equip-
ment and supplies furnished for the performance of the work to be done under
the contract and for any work or labor of any kind done in connection therewith
shall be equal to one-hundred percent of the contract price for the work. The
contract price shall be computed from quantities given in the Bid Schedule
herein and prices bid in the proposal.

The form of bonds required shall be such that the Utah State Building
Board may proceed against the contractor and his sureties on the bonds
immediately upon any default in the performance of the contract, or in
payments for labor, material and supplies without waiting for the completion
of the work and accumulation of damages.

The following documents are essential parts of the complete contract:
Information for Bidders, Bid Schedule, Specifications, Plans, Contract and
Bonds.,



Bidders must carefully examine plans and specifications and forms
of contract documents in advance of submitting a bid and shall visit the
site and examine and judge for themselves the location and surroundings
of the proposed work, the nature of the excavations to be made and the
work to be done and shall make their own estimates of the facilities and
of the difficulties attending the execution of the contract.

The bidder must state in words and figures the unit prices or
specific sums or both, as the case may be, for which he proposes to
supply all the materials and perform the work required by the plans
and specifications. Failure to examine plans, drawings, specifications,
schedules, and instructions pertaining to the work will not relieve the
contractor of any work to be performed.

The bidder shall fill in, in words, the number of calendar days
when he will begin work after he is notified of award of contract and
the number of calendar days he will require for completion of the work.
He shall state the names of subcontractors and manufacturers and type
of equipment to be furnished as stated in the specifications and as indi-
cated on the bid form.

If more than one bid is offered by any one party in thé name of his
or their clerk, partner, or other person, all such bids may be rejected.
A party who has quoted prices on materials to one bidder is not disquali-
fied from quoting prices to other bidders or from submitting a bid direct-
ly for the work.

All blank spaces in the bid form must be properly filled in and the
phraseology must not be changed. Any unauthorized conditions, limita-
tions or provisions attached to a bid may render it informal and may
cause its rejection. Alterations by erasure or interlineation must be
noted in the bid over the signature of the bidder. Negligence on the part
of the bidder in preparing the bid confers no right for the withdrawal of
the bid after it has been opened.

Bidders are invited to be present at the opening of bids, for at this
time their contents will be made public for the information of bidders and
others properly interested.

The contract will be awarded to the lowest responsible bidder com-
plying with the necessary conditions provided his bid is reasonable and it
is to the interest of the Utah State Building Board to accept it. The bidder
to whom the award is made will be notified at the earliest possible date.
The Utah State Building Board, however, reserves the right to reject any
and all bids and to waive any informality in bids received.



If the bid is made by an individual, it must be signed with the full
name of the bidder whose address must be given; if it is made by a firm,
it must be signed with the co-partnership name by a member of the firm,
and the name and full address of each member must be given; and if it is
made by a corporation, it must be signed by a properly authorized officer
in the corporate name and the corporate seal must be attached to such
signature.

The bidder shall affix to the bid the number of his Utah Contractors
License. All bidders will be held to have on file with the State Prequalifi-
cation Board an approved prequalification rating.

The form of the agreement shall be the standard form used by the
Utah State BuildingBoard.

All drawings showing the work to be accomplished under the contract
are listed below;

TITLE

M1 - Location Plan

M 2 -Plan and Profile

M 3 - Plan and Profile

M 4 - Plan and Profile

M 5 - Trench Sections and Manicle
M 6 - Plot Plan

St 1 - Reservoir Foundation and Piping
St 2 - Concrete Details for Reservoir
St 3 - Pumping Station

St 1A Preload Reservoir (alternate)
St 1B Preload Reservoir (alternate)



BID

Date

In compliance with the above invitation for bids and subject to all the
conditions thereof, the undersigned offers and agrees to furnish all labor and
materials and perform all work required for the construction of the water
pressure system including storage reservoir, pipe lines, and appurtenances
on the property and in the location as shown on the drawings, in strict accord-
ance with the plans, specifications and bid schedule, for the consideration
of unit and lump sum prices as shown in the bid schedule, provided this bid
is accepted within thirty (30) calendar days from date of opening of bids.

The undersigned further agrees tha’t the work will begin within

calendar days after receipt of notice

(write in)
to proceed and will be completed within

(write in)
calendar days from that date, subject to such extensions as may be authorized

by paragraph 24 of the ""General Conditions. "

Bidder

Address

By Title

(Signature of person authorized to sign this bid)



BID SCHEDULE

Item Work, Quantity, and Unit Price Amount
o . LINE 1
Trenching, laying and backfilling 14'' cast iron pipe, Line 1
1 5931 feet at
! (words)
'$ per foot.
Install 14'"' x 14" x 14" tee at Sta 54 + 25; one each at
2
(words)
$ each.
‘ Install 14" x 14" x 8' tee. One each at
3 .
(words)
$ each.
Install 14" x 14" x 6' tee. Five each at
4
(words)
$ each.
Install 6'' gate valves. Five each at
5
(words)
- $ each.
) Install 8'" gate valve. One each at
6
(words)
. $ each.
Install 14" gate valves. Three each at
7
(words)

$ each.




Install 6" cast iron pipe service, 60 feet at

8 - $ per foot
(words)
PUMPING STATION AND APPURTENANCES
Pumping station, complete.
9
(words)
$ lump sum.
Wash water system, complete
10
(words)
$ lump sum.
RESERVOIR
Alternate A
1,000, 000 gallon reinforced concrete storage reservoir
and appurtenances, complete
(words)
$ lump sum.
L et et T it e L TP
Alternate B
1,000, 000 gallon post-tensioned (prestressed) concrete
storage reservoir and appurtenances, complete
(words)
$ lump sum.
Trenching, laying and backfilling 10" cast iron reservoir inlet
12 pipe, 270 feet at

(words)
$ per foot.




—

10" unreinforced concrete sewer pipe, in place 225 feet

13 at

(words)
$ per foot.

_ 12" unreinforced concrete sewer pipe, in place, 160 feet
.14 at

(words)
$ per foot.

Drainage manhole near pumping station, one each at

15
(words)
$ each.
ALTERNATES
Trenching, laying and backfilling 10'" cast iron distribution
pipe line 2, 1056 feet, at
16
(words)
$ - ~ per foot.
Trenching, laying and backfilling 8' cast iron distribution
pipe line, 1065 feet, at
17
(words)
$ per foot.

Install fire hydrants, two each at
18 $ each

(words)




SUBCONTRACTORS

1. Item 1l B Post-tensioned Concrete Reservoir (Alternate)
(Bidders fill in if bidding on Alternate 11 B)

The name and address of subcontractor responsible for design and
construction of the post-tensioned concrete tank is

2. Other subcontractors

(Bidders list name and address of any other subcontractors proposed)

Item of Work Name and Ade;ess of Subcontractor




PUMPING STATION EQUIPMENT

1. Primary Pumps

a. Manufacturers Name and Address:

b. Pump is ; Model Number or
(vertical turbine or horizontal centrifugal)

type

c.  Motor Manufacturer is

Motor Number or Type

d. Starter and Overload Switch shall be

(Manufacturer and description)

2. Water Level Control Apparatus

a.

(Manufacturer and Type)

(description)

3. Wash Water Pump

a. Pump

(Manufacturer and type)

b. Motor

(Manufacturer and type)

c. Starter and Switch

(Manufacturer and Type)

10
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SPECIFICATIONS

GENERAL CONDITIONS

1. Location of Work -~ The reservoir site is located approximately
one and one-half miles east of the main campus of Utah State University,
Logan, Utah, on a site located in the SE 1/4 Sec. 25, Twp. 11, N., R.L.LE.,
Salt Lake Base and Meridian, approximately 200 feet east of the present
Logan City Reservoir. The pumping plant will be located adjacent to the
existing Logan City Reservoir and the route of the supply main will be west-
southwesterly through the L.ogan Golf Course to a point in the right-of-way for
U. S. Highway 89 approximately 500 feet east of SW corner Sec. 25 and thence
westerly along Seventh North Street to connect to the campus distribution system
approximately 925 feet west of Twelfth East Street. The distribution lines will
be located on the campus of Utah State University.

2. Description of the Work - The work consists of excavation for and
construction of, a reinforced concrete or post-tensioned concrete water tank,
together with appurtenances; construction of a pumping plant having a capacity of
2,000 g.p. m.against a static head of approximately 100 feet; approximately
270 feet of ten inch cast iron reservoir supply line; approximately 5, 930 feet
of fourteen inch cast iron pipe supply main; approximately 225 feet of ten inch
and 160 feet of twelve inch concrete pipe drain, together with all necessary
appurtenances and approximately 2, 120 feet of eight inch and ten inch cast
iron distribution lines as an alternate. It is intended that water shall be pumped
from the present Logan City supply line in Logan Canyon into the reservoir thus
delivering water from the reservoir under an increased pressure of approximately
70 p.s.1i. to the Utah State University campus. It is intended that the project shall
result in a complete, operable unit and the contractor shall do all things necessary
within the scope of the plans and specifications to provide such an installation.

3. Definitions and Abbreviations - Whenever the words '"contractor, '
"owner, ', ''board', '"University', ''subcontractor'' or ''engineer' occur in
these specifications, they shall have the meaning here given:

Contractor shall mean the party or parties entering into the contract for the
performance of the work covered by these specifications.

Owner shall mean the Utah State Building Board.
Board shall mean the Utah State Building Board.
University shall mean the Utah State University.

Subcontractor shall mean those having a direct contract with the contractor
for completing a portion of the work covered by these plans and specifications,
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including material worked to a special design of such plans and specifications
but does not include one who merely furnished material not so worked.

Engineer and/or inspector shall mean the person or persons appointed
by the Utah State Building Board to the positions of engineer or inspector for
the work under these specifications or his properly authorized agents, such
agents acting within the scope of the particular duties assigned to them.

Where the following abbreviations are used, they shall have the follow-
ing meanings:

AWWA - Means the "American Water Works Association. "
ASTM - Means the "American Society for Testing Materials. "
ASA - Means the ""American Standards Association. "

Contract document means Information for Bidders, Bid Schedule,
Specifications, Plans, Contract and Bonds, all of which are essential parts
of the complete agreement.

4. Disputes - All disputes concerning questions of fact arising under this
contract shall be decided by the engineer, whose decision shall be final and bind-
ing upon both parties to this contract. Any doubt as to the meaning of these
specifications shall be explained by the engineer.

5. Bonds - The successful bidder, simultaneously with the execution
of the agreement, will be required to furnish a bond or bonds guaranteeing
the faithful performance of the contract in an amount equal to one hundred (100)
percent of the contract price, and a bondor bonds guaranteeing the payment
~of all obligations arising thereunder in an amount equal to one hundred (100)
percent of the contract price; said bonds shall be secured from a surety company
satisfactory to the Board.

6. Right-of-Way - The University will provide or arrange for the rights~
of=way or the site for permanent works or installations and rights-of-way for access
thereto. The contractor will be permitted to use such land for construction purposes,
but any additional right-of-way or land desired by the contractor.for construction
purposes shall be provided by the contractor without expense to the owner.

7. Line and Grade - The engineer will establish lines and grades required
for proper execution of work.

The contractor shall, without additional costs to the owner, provide such
assistance and such forms, spikes, nails, etc. as may be required by the
engineer in establishing lines and grades.
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8. Bench Marks and Survey Stakes - Bench marks and survey stakes
shall be established by the engineer and shall be preserved by the contractor,
and in case of their destruction or removal by him or by his employees they
shall be replaced by the engineer at the contractor's expense and his sureties
shall be liable therefore.

9. Verification of Data - Based on surface observations and two test
pits the existing natural earth material to be excavated for the reservoir is
believed to be unconsolidated earth, including topsoil and other material
ranging from clay to coarse gravel and cobbles, with the likelihood of some
ledge rock in the vicinity of the reservoir. A test pit dug to a depth of
eighteen feet at the reservoir site did not encounter ledge rock, however.

Based on general geological information and upon experiences in excava-
tion in the area the earth material in which the main pipe lines and other
appurtenances, other than the reservoir, will be installed, is believed to be
unconsolidated alluvium, generally ranging from topsoil and fine sand to
coarse gravel and cobbles. '

The owner does not guarantee the accuracy of any descriptions or nota-
tions relative to existing earth or rock material. For these reasons it is
expected that bidders will examine the site and decide for themselves, the
character of the work to be done and make their bids accordingly.

The location of existing water lines is shown on the drawings, but
exact distances of such existing works are not guaranteed.

10. Climatic Conditions - The engineer may order the contractor to
suspend operations on any feature of the work that may be subject to damage
by climatic conditions.

11. Patents and Royalties - The contractor shall pay all royalties and
license fees and shall defend all suits or claims whatsoever for infringement
on any patent rights which may arise on this work and shall save the owner
harmless from loss on account thereof.

12. Liability - The contractor shall maintain such insurance, as required
by Utah State Law, as will protect him from claims under Workman's Compen-
sation Acts, and from any other claims for damage for personal injury, includ-
ing death, which may arise from operations under this contract. Certificates
of such insurance shall be filed with the owner.

13. Accident Prevention - The contractor shall at all times exercise
reasonable precautions for the safety of employees on the work and shall
comply with all applicable provisions of Federal, State and Municipal safety
laws. The excavation shall be properly timbered whenever timbering is
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necessary to prevent the sides from caving in, or to protect the work, or the instal-
lation. The contractor shall also indemnify and save harmless the owner against all
suits, claims, and actions of every name and description brought against him, and
all costs and damages to which the owner may be put on account or by reason of any
injury or alleged injury to the person or property of another, resulting from negli-
gence or carelessness in the performance of the work, or in guarding the work, or
from any improper materials used, or by or on account of any act or omission of the
contractor or his agents or employees. The costs of all work required by this para-
graph shall be included in the unit price bid in the schedule for other items of the
construction work.

14. Protection of the Work - The contractor shall protect the work and materials
from damage resulting from the nature of the work or carelessness on the part of his
workmen or others, or from any other cause whatsoever, until the certificate of com-
pletion has been issued and final payment made. In case damage to the work should
occur, it shall be repaired by the contractor at his own expense to the satisfaction of
the engineer.

15, Inspection - All materials and workmanship shall be subject to inspection,
examination, and test by the engineer at any and all times during manufacture and/or
construction and at any and all places where such manufacture and/or construction are
carried on. The engineer shall have the right to reject defective material and work-
manship or require its correction. Rejected workmanship shall be satisfactorily corrected
and rejected matierial shall he satisfactorily replaced with proper material without charge
therefore, and the contractor shall promptly segregate and remove the rejected material
from the premises.

"

16. Unnoticed Defects - Any defective work or material that may be discovered
by the engineer before the final acceptance of the work or before final payment has
been made shall be removed and replaced by work and material which shall conform
to the true intent of the specifications failure or neglect on the part of the engineer to
condemn or reject inferior work or materials shall not be construed to imply accep-
tance of such work or materials and any defects previously unnoticed shall be corrected
by the contractor whenever, previous to the issuance of the final certificate, they shall
be called to his attention by the engineer.

17. Cleaning Up - Upon completion of the work the contractor shall remove
from the vicinity of the work all plant, buildings, rubbish, unused materials, concrete
forms and other like material belonging to him or used under his direction during
construction. In the event of failure on the part of the contractor to enforce the pro-
visions of this paragraph, the owner may order the necessary work done at the con-
tractors expense and his surety or sureties may be liable therefore.

18. Sanitation - The engineer may establish sanitary and police rules and reg-
ulations for all forces employed under this contract, and if the contractor fails to
enforce these rules, the engineer may enforce them at the expense of the contractor,

19. Quantities and Unit Price - The quantities noted in the schedule are
approximations for comparison of bids, and no claim shall be made against theA.




owner for excess or deficiency therein, actual or relative. Payment

at the prices agreed upon will be in full for the completed work and will

cover materials, supplies, labor, tools, machinery and all other expenditures
incident to satisfactory compliance with the contract, unless otherwise speci-
fically provided,

20. Payment - Partial payment based on estimates made and
approved by the engineer will be made to the contractor each month.
The contractor shall submit an application for each payment based on
the value of the work in place relative to the total bid price and shall
submit, if required by the engineer, receipts or vouchers supporting
his payments for materials, labor and other costs of the work., This
application shall be submitted at least ten days before payment is due.
The engineer will inspect the progress of the work and shall, if necessary,
amend the contractor's estimate of the value of the work to agree with
the engineer's findings. The decision of the engineer shall be binding.
Upon certification of the engineer, the owner shall make such payments
to the contractor as may be due.

In making such partidl payments there'shall be retained ten percent
of the estimated amount until final completion and acceptance. Such work
covered by partial payments made shall become the property of the owner,
but this provision shall not be construed as relieving.the contractor from
the sole responsibility for the care and protection of materials and work
upon which payments have been made, or the restoration of any damaged
work. In preparing the monthly estimates of quantities upon which payments
will be made, the engineer shall include only those materials incorporated
into the project. No credit will be given for materials delivered on the site
which have not been incorporated into the work and preparatory work done
will not be taken into consideration.

21. Extras - The contractor shall, when ordered in writing by the
engineer and the owner, perform extra work and furnish extra material,
not covered by the specifications but forming an inseparable part of the
work contracted for. Ixtra work and material will ordinarily be paid for
at a lump sum or unit price agreed upon by the contractor and engineer
and stated in the order. Whenever, in the judgment of the engineer, it is
impractical to fix the price in the order, the extra work and material shall
be paid for at actual cost as determined by the engineer, plus ten and five
percent for superintendence, general expense and profit. The actual neces-
sary cost will include all expenditures for material, labor (including com-
pensation insurance and social security taxes), and supplies furnished by
the contractor, and a reasonable allowance for the use of his plant and
equipment, where required; to be agreed upon in writing before the work is
begun.
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22. Failure to Complete Punctually - Because the damages that may
result to the owner from any delay in completion of the work on or before
the time agreed upon will be difficult, if not impossible to ascertain, the
sum of $75.00 per day for each day that any work shall remain incomplete

beyond the time specified in the contract for its completion shall be deducted
from amounts due the contractor not as a penalty, but as just and liquidated
damages.

23. Abandonment - Should the contractor neglect or abandon the
work or if at any time the engineer and owner are convinced that the
work is unreasonably delayed, or that the conditions of the contract are
being willfully violated or executed carelessly or in bad faith they may
notify the contractor in writing, and if such notification be without effect
within twenty-four hours after the delivery:: thereof, then and in that case
the contractor shall discontinue all work under the contract,” and the
engineer and owner shall have full authority and power immediately to
purchase and hire materials, tools, labor and machinery for the completion
of the contract at the expense of the contractor or his sureties, or both; and
‘said contract may be declared null and void, and the performance bond and
retained percentage and the material built into the work and the materials
delivered shall then become the property of the owner.

24, Time of Completion - Time of completion is important and the
contractor shall so schedule his operations that the entire work shall be
completed and the reservoir placed in service within the time specified in
the contract. Saturdays, Sundays, and holidays shall be included in the
time period, but extensions of time shall be granted for time lost during
periods that the contractor is prohibited from working because af climatic
conditions or other reasons as ordered or approved by the engineer.

25. Materials and Workmanship - All materials and articles incor--
porated in the work covered by this contract are to be new and of the most
suitable grade of their respective kinds for the purpose and all workman-
ship shall be first class. Where equipment, materials, or articles are
referred to as ''equal to' any particular standard, the engineer shall decide
the question of equality. When required by the specifications or when called
for by the engineer, the contractor shall furnish the engineer for approval
full information concerning the materials or articles which he contemplates
incorporating in the work. Samples of materials shall be submitted for
approval when so directed. Materials or articles installed or used without
such approval shall be at the risk of subsequent rejection.

The contractor shall replace or correct, without cost to the owner,
any defects which occur within a period of one year due to faulty materials
or poor workmanship.
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26. Responsibilities for the Work, etc. - The contractor shall be
responsible for all damages to all persons or property that occur as a
result of his fault or negligence in connection with the prosecution of the
work. He shall, also, be responsible for all materials delivered and work
performed until completion and final acceptance.

27. Superintendence by the Contractor - The contractor shall give
his personal superintendence to the work or have a competent foreman
or superintendent with authority to act for him and satisfactory to the
engineer on the work at all times during progress.

28. Subcontracts = The contractor shall notify the owner, in wkriting
of the names and addresses of any subcontractors proposed as soon as
practical after the execution of the agreement and shall not employ any
that the engineer and owner may, within fourteen days after such notifi-
cation, object to as incompetent or unfit. Insofar as possible, bidders
should submit names of proposed subcontractors with their bids on the
form included herewith.

If the bidder proposes the "post—tensioned” alternate for the tank, he
must submit the name of the proposed subcontractor responsible for the
post-tensioning operation with his proposal; such subcontractor must be
satisfactory to the engineer and the owner. The contractor may informally
discuss the qualifications of a proposed subcontractor with the engineer prior
to submitting his proposal but such informal discussion shall in no way con-
stitute a commitment to approve any subcontractor.

The contractor shall be fully responsible to the owner for the work of
the subcontractor under these plans and specifications and for the compliance
by the subcontractor with all the terms and conditions of the agreement. The
subcontractor shall be bound to the contractor by the terms of the Plans,
Specifications and Agreement and assume toward him all of the responsibilities
that he, by these documents, assumes to the owner. The contractor shall make
all payments when due the subcontractor and shall assume toward the subcon-
tractor all the obligations and responsibilities that the owner assumes toward
him under this contract document.
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SPECIFICATIONS

SPECIAL CONDITIONS

1. Requirement - It is required that there be constructed and com-
pleted in accordance with these specifications and attached drawings, a
culinary water pressure system for Utah State University. This system
includes a éupply line from the present main supply of Logan City, with
pumping station to a 1, 000, 000 gallon concrete reservoir and distribution
main to the campus of the University, complete with all appurtenances
connected in satisfactory operable condition with the University campus
distribution system. All labor, materials, and equipment necessary to
complete the work shall be furnished by the contractor and the lump sum
Or unit price bid in the bid schedule shall be for the completed work
including excavation, backfilling, concrete work, mechanical work, finish
grading and clean up necessary to provide a complete installation as shown
on the plans.

2. Clearing - Very little clearing will be necessary; however, where
brush exists on the right-of-way it shall be cut and burned.

3. Maintenance of Right-of-way - Since much of the pipe line will
be located in the Logan City, or University campus, streets,or in the
golf course or campus, every effort shall be made to keep the right-of-way

the right-of-way to a minimum. After the construction is completed, the
contractor will restore the right-of-way to the original condition, as nearly
as possible, especially in the University campus, in the streets, and on
the golf course.

4. Information on Character of Excavation - Bidders shall visit the
site and judge for themselves the character of the natural material to be u
excavated. Notes and drawings referring to the character of natural
material are indicative only and are not guaranteed as to accuracy and
the owner assumes no responsibility for any inferences or interpretations
which bidders may draw from such notes and drawings. Two test pPits were
dug at the location and to the depths shown on the plans. Bidders are invited
to inspect these pits.

be necessary to construct the work to the lines and grades required. Where
floors or other structures are to be placed on natural earth, the contractor
shall not over-excavate. In the event over-excavation occurs, the contractor
shall replace such over-excavation with selected earth material designated
by the engineer and compacted as directed by the engineer/inspector or with

concrete or compacted gravel if ’che,e’ngine;er/‘inspect‘or so designates, i ‘
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Prior to backfill all trash, etc., shall be removed from the site
of the excavation. No trash shall be incorporated with the backfill
materials,

Backfill around structures will be carefully placed in eight inch
layers and thoroughly compacted by mechanical tamping or rolling,
Such backfill materia] shall be placed as nearly as practical at optimum
moisture content. The contractor shall not operate heavy vbackfilling
equipment in such Proximity to structures that there can be any possi-
bility of damage.

as designated on the Plans or by the engineer/inspector. In the streets,
on the University campus; or in the golf course, the contractor shall
haul excess material, if any, from the site and shall be responsible for
its disposal.

The contractor shall exercise special care so that the reservoir
tank is not damaged by the Operation of construction machinery or
equipment. The top of the tank is not designed to Support machinery or

shown on the drawings. The trenches shall be of sufficient depth to pro-
vide a minimum cover of three feet over all pipe. The pipe trench shall

and of the substance eéncountered, payment will be made on the basis of the
price bid per foot of completed work,

In earth, mechanical excavation shall be held to at least two inches
above final invert 8rade and the remainder of the trench shaped by manual
excavation in such a manner that the lower ninety-degree arc of the pipe
barrel shall be in firm contact with the undisturbed earth. Bell holes

bottom of the trench. Where natural earth is not suitable, because of
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After pipes and joints have been inspected and tested, selected
backfill, free from rocks, shall be carefully placed and tamped under
the haunches of the Pipe at least to the elevation of the horizontal
diameter to insure uniform bearing surface and prevent lateral move-~
ment. In no case shall backfill material, or the material forming the

in six inches of the pipe. Backfilling shall be made in eight inch layers,
each layer being thoroughly compacted before the next layer is placed.
Except in the streets, where the full compaction is required, after back-
filling has been completed to a depth of sixteen inches over the pPipe, special
compaction will not be required. Excess material shall be disposed of as
indicated in Article 5.

7. Access Road - Location and construction of the access road for
construction of the reservoir will be the responsibility of the contractor;
however, the location shall be as approved by the engineer. The excava-

reduce the competence of the foundation for the reservoir. Cost of the
access road shall be included in the lump sum price bid for construction
of the reservoir and appurtenant works. Access road shall be left for the
use of the owner after construction is finished.

CAST IRON PIPE LINES

8. Cast Iron Pipe Line - The unit pPrice bid per foot (Items 1.2,16,
17) shall be the entire cost for excavating, furnishing and installing pipe
and all such fittings, air inlet valve, drain line and valve, and connections
as are not otherwise listed separately in the bid schedule; testing, back-
filling, sterilization, final grading, clean up and replacement of asphalt pay-
ing where damaged or removed, together with all necessary connections and
all other items of work necessary to provide an operable unit ready for
service. For the distribution lines (Lines 2, 3 and 4) on the campus
(Items 16 and 17) such unit price per foot shall include in addition to the

9. Cast Iron Pipe and Fittings ~ Cast iron pipe shall be Class 150,
tar coated, centrifugally cast to conform to specification ASA A21l. 6.
Unless otherwise indicated on the plans, joints shall be of a type employ-
ing a single gasket to effect the joint seal, Pacific States "Tyton" or equal,




or mechanical joints conforming to ASA 21.11. Fittings shall be
AWWA C100-08 Class C and/or ASA B16.1, Class 125. Gaskets
and joint material and installation thereof of "Tyton' shall conform
fully to manufacturer's specifications.

10. Laying and Testing - Laying and testing of cast iron pipe
shall be in accordance with AWWA 7D 1-1938 and AWWA C600-49T,
Prior to backfilling, the contractor shall test all pipe lines at 140
P.s.i. pressure to the satisfaction of the engineer. Contractor
shall supply dished test heads, test pump, test gauge and displace~"
ment meter and the test pressure shall be maintained for not less
than thirty minutes. Make up water shall be carefully measured and
leakage shall not exceed seventy gallons per twenty-four hours per
inch of diameter per mile for twelve foot lengths or in inverse pro-
portion thereof for other laying lengths. Contractor shall be respons-
ible for providing any necessary anchorages required to prevent move-
ment of the pipe line during testing prior to backfill. After pipe has
held water for twelve hours, BuildingBOard.Project inspector will test
all joints before backfilling.

11. Gate Valves - Unless otherwise specified or indicated on the
plans, gate valves twelve inches in diameter and under shall be 'O
Ting type, left hand OpPen, non-rising stem with standard two inch
operating nut, iron body, bronze mounted, parallel seat, double gate
type, 175 p.s.i. working water pressure Pacific States List 4 or equal.
Valves fourteen inch and larger, unless otherwise indicated, will be
left hand open, non-rising stem, with standard two inch operating nut,
iron body, bronze mounted, double disc, parallel seat, 175 P.s.i. work-
ing pressure, AWWA specification C500 for waterworks use, Ludlow or
equal.,

12. Connection to Existing Lines - The connection to the University
- system will be made by cutting the existing twelve inch line serving the cam-
Pus and installing a 12'"'x12''x 14! tee. This connection will be made under

Contractor shall install the tee and a fourteen inch forty-five degree ell,
ready to receive the fourteen inch main. He may use Dresser couplings
to complete the installation. He shall replace the sidewalk equal to the
existing condition. For the campus distribution lines, the contractor i
shall furnish and install all fittings necessary to make the connections
and remake service connections as indicated on the plans. The unit
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13, Tees - The unit cost bid price for tees shown on the Bid
Schedule (Items 2, 3 and 4) shall include the additional cost, over
and above the cost bid per foot, of installing 14''x14''x14', 14'"'x14"x8",
or 14'x14 /%6 service tees at the points shown in the fourteen inch
supply main, Line 1. The University or Logan City will be responsible
for making connections from these tees to existing facilities. Cost of
tees required in Lines 2, 3 and 4 shall be included in the bid price per
foot of pipe, Items 16 and 17.

14. 6" and 8" Gate Valves - Where indicated on the plans for Line
1 the contractor shall install stubs and gate valves in connection with
service tees, (Items 5 and 6). The valves shall comply with Article 11
of the Special Conditions and shall be installed in a cast iron valve box.
Valve box shall be slip type, suitable for the size valve indicated, with
"Water' cover, Pacific States Fig, 237, or equal. Unit Price indicated
in the Bid Schedule shall constitute payment in full for the entire cost of
installing the stub, valve and valve box complete. Prices for valves-at
the pumping station at the drain line or for Lines 2, 3 and 4 are not
included under this item, but shall be included in the lump sum or unit
price per foot bid for these items,

15. 14" Gate Valves ~ Three 14" gate valves are required in the
supply main and services, These valves shall comply with Article 11
of: Special Conditions and shall be installed in cast iron valve boxes.
Atlas Foundry and Machine Company with 18 Top Pattern 6150 or equal.
The unit price indicated in the Bid Schedule (Item 7), shall constitute
the full payment for the cost over and above the cost per foot bid for the
14" line, of furnishing and installing such valve stub if required and valve
box complete. Valves at the pumping statian are not included under this
item.

16. Drain Line and Valve - This work shall include tapping a 4"
cast iron line into the bottom of the main at the indicated station, instal~
ling a 4" valve in a cast iron valve box and installing approximately 60
feet of 4" cast iron pipe leading to the drainage ditch along the north
side of U, 8, Highway 97. Riprapping to prevent erosion will be installed.
at the pipe outlet. Valve and valve box shall be in accordance with
Articles 11 and 14, Special Conditions. The cos of the drain line and
valve shall be included in the price bid per foot for 14/ cagt iron pipe,
Line 1, (Item 1).

17. Air Release Valve - An air release and inlet valve is required
at Station 44 + 50. This shall be capable of (1) releasing air accumulations,
(2) admitting air to break vacuum, and (3) venting air when pipe is filled.
This valve shall be Simplex Type AV combination air release and air
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inlet valve or equal. Cost of this item shall include the

entire cost of furnishing and installing the air release valve complete
and shall be included in the price bid per foot for 14' cast iron pipe,
Line 1, (Item 1).

18. Repair and Replacement of Street Surfaces, Sidewalks, etc. -
All paving, sidewalks, curbs, gutters and structures removed or damaged
by the work shall be repaired or replaced. The materials used for the
replacement and the workmanship shall be such that the completed surface
or structure will be restored to its original usefulness and condition. The
cost of restoring surfaces and structure shall be included in the unit price
per foot bid for the completed water line, or lump sum price for other item.

19. Guarantee - The contractor shall guarantee the pipe line
against leaks and breaks due to defective material or workmanship
for a period of one year from the date of completion of the contract.
Damage or leaks due to Acts of God, or from sabatoge and/or vandal-
ism are specifically excepted from this guarantee.

The contractor shall be responsible under this guarantee for
defective workmanship and lack of observance of the specifications
in preparing the subgrade for the pipe line. Side slippage of trenches
and/or subsidence of trenches (not due to leakage) are specifically
~excepted from this guarantee.

PUMPING STATION

- 20. Pumping Station - The lump sum amount for this item (Item 9),
shall include construction of the reinforced concrete pumphouse, including
excavation and backfill; service lighting, ventilation, heating and floor
drainage connected to the drain manhole as indicated in the plans. It shall
include the primary pumps including all necessary electrical switching and
conduits within the building and auxiliary piping valves, water meter, and
the water level controller. It shall include making the connection to the
existing Logan City main line and all necessary piping to deliver the water
through the pumps to the reservoir supply line including the reservoir
supply line to a point six feet outside of the pumphouse. It shall not include
the wash water system which is to be bid as a separate item. The trans-
formers necessary to supply the 220/440 volt current to the pumps will be
mounted outside and will be furnished by others. The pumping station is
to be delivered to the owner as a complete and operable unit. Bidders
shall submit.complete sketches and equipment specifications for the pump-

ing plant with their bids.
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2l. Primary Pumps -''wo identical primary pumps are required. “\‘ H ‘
They shall be of standard manufacture, eleciric-motor driven, horizontal “H‘
split~case centrifugal type Fairbanks Morse No. 5812 or equal; or vertical M
turbine type Peerless close-coupled pumps, or equal. They shall operate ‘h‘ |
under manufacturer's warranty under conditions described below. The ‘
minimum elevation head in the Logan City line will be 4860 mean sea level
datum. The maximum water level in the new reservoir will be 4960, or
a maximum static head of 100 feet. The pumps shall each deliver 1, 000
g-pP.m. against such total dynamic head as may be required. They shall
be directly connected to the suction line from the Logan City .main and
shall be fully capable of providing sufficient suction head, at the elevation ‘
of the pump setting, to move the required discharge through the suction ‘h
line under full operating conditions. The characteristics of the pumps shall [ ‘
be such that overload damage to the equipment will not occur under reduced [ H‘
discharge pressure and the vendor shall warrant that the maximum pump
power requirement shall not exceed the drive motor horsepower under any
variation of discharge head. Bidders shall furnish operating characteristic
curves to the engineer together with manufacturer's warranty and such
performance and warranty shall be satisfactory to the engineer. Pump and
motor shall be warranted against faulty manufacture or installation for a
period of one year.

22. Motor and Switching -~ Motors for pumps shall be 440-volt, three-
phase AC of standard manufacture having the capacity and operating character-
istics specified by the pump manufacturer. Starter shall be magnetic combina-
tion with fused disconnect switch and three-leg overcurrent protection, as \
specified by the pump and motor manufacturer. Bidders shall specify with
their proposals, name of manufacturer, capacity and operating characteristics
and catalog number of the equipment proposed to be furnished.

23. Pipes and Fittings - Pipes and fittings for the pumping station
shall be of cast iron and shall comply with specification ASA A2l.6 for
class 150 pipe and with AWWA C100-08, Class C and A21.11 for fittings ]
and mechanical joints and with ASA B16. 1 Class 125 for flanged fittings.,
Constructor may use flange joints; mechanical joints or Dresser couplings
as indicated on the plans to effect connections in the pumping plant. He shall
furnish all valves, check valves and Dresser couplings indicated on the plans’
or the functional equivalent thereof. The pumping plant design may be modi- ‘
fied if desired to suit the pumping equipment furnished and with the advance
approval of the engineer, provided fittings and piping are of equal quality to
those shown on the plans and that the entire function of the installation, as
approved by the engineer, is maintained.

Pipes and fittings shall be painted with two coats of asphalt base
aluminum paint.
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24. Connection to City Main - The contractor must make arrangements
with the City of Logan regarding the connection to be made to the existing 20"
Logan City pipe line. It is highly desirable that this connection be made with-
out shutting down the 20" supply line. The contractor shall furnish a 12" flange
plain end special welding nipple shaped to fit to be welded onto the 20" pipe,
together with a suitable tapping valve Mueller H667 or equal.

25. Water Meter - Water meter shall be Sparling Type CF-115,
10" size, with high velocity propeller, suitable for measurements up to
2200 g.p.m.

26. Water Level Controller - Water level controller shall be two-pump
Healy-Ruff Roto-Trol Type A with alternator or equal. One pump shall operate
at minus 1’ -6'" from full reservoir; both at minus 2'-6". Both pumps shall stop
at minus 3 inches. Automatic alternator shall reverse sequence of operation
after each cycle.

Bidder may propose as an alternate, water level controller operating
from remote reservoir float which shall include conductors, freeze protec-
tion, weather cover and all necessary components. Components shall be
of standard manufacture and bidder shall submit, with his proposal, descrip-
tion and specifications for equipment proposed.

Whether pressure or float operated, controller shall actuate pump
within an error of not to exceed 2 inches in the prescribed reservoir water
level, regardless of differences from static head due to friction under either
one- or two-pump operation.

Controller shall be fully installed, complete, in operable condition
and contractor shall warrant against failure or faulty operation due to faulty
manufacture or installation for a period of one year.

27. Pumphouse - Pumphouse shall be of reinforced concrete. Two
designs are shown on the plans for two types of pumping equipment. These
may be modified if necessary, to accommodate the particular equipment to
be furnished. Such modification shall be of equal construction quality to
that shown on the plans and plans for such modification shall be approved in
advance by the engineer.

28. Building Construction - Reinforced concrete and steel reinforcing
shall comply with Article 42 to 54, Special Conditions. Structural steel
shall conform to "'Steel for Buildings' ASTM Designation A7-46. After
removal of forms contractor shall remove projecting fins, etc., from concrete
surfaces and patch any irregularities on exposed surfaces and shall finish such
exterior surfaces to a smooth condition. The floor and roof shall have steel
trowel finish.
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All electrical circuits shall be placed in conduit and shall be installed
in accordance with Logan City code. Excavation and backfilling shall be in
accordance with Logan City code. Excavation and backfilling shall be in
accordance with Article 5. Floor drains shall be 6 iriches diameter cast
iron carried to drainage manhole with 4' cast iron soil pipe or concrete
sewer pipe.

Glass block shall be Libbey-Owens-Ford #80, 8' size installed
according to manufacturers directions.

Screens for glass block windows shall be constructed of 1/2 inch
No. 19 gauge hardware cloth mounted on 3/4 x 3/4 welded angle frame.

Heater shall be 3, 000 watt wall mount, Model CHE, -230 volt, 10, 236
B.T.U. Output, Chromolox fan heater combination thermostat controlled
within 60 to 80 degrees Fahrenheit with safety cover.

Metal double doors shall be wooster commercial line #PR. FP2,
1 3/4" thickness with insert louver 3' wide. Frames shall fit 6'0" by
7' 0" opening. Locks shall be commercial heavy duty schlage, 6 pin,
F keyway and aluminum finish. One door shall be equipped with top
and bottom heavy duty flush bolts. Doors shall have three hinges (1 1/2
pair per door). Doors will be provided with inverted channel in top for
weather sealing. Doors and frames shall be thoroughly cleaned, free
from oil, dirt and dust before painting; immersed in high temperature
degreasing and paint preparation chemical, and immersed into an extra
high density non-porous salt spray resisting, air dry, rust inhibiting
primer.

Exposed metalwork shall be cleaned and painted with two coats of
aluminum paint.:

29. Roofing - Roofing shall be three-ply asphalt felt, 15 year bond

with 400 pounds of gravel or 300 pounds of slag per 100 square feet comply-
ing with specification 152A, the Rubberoid Company or equivalent.

WASH WATER SYSTEM

30. Wash Water System - This item, (item 10), shall include
tapping the supply line in the pumphouse, furnishing necessary pumps,
motors and electrical starting and switching equipment, valves, pipes
and fittings, pipe line to the reservoir, and hose valve as indicated on
the plans, installed completely as a fully operating unit.
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31. Pump and Motor - Pump shall provide 50 g.p. m. at 200 feet
total dynamic head. It shall be of horizontal centrifugal type of standard
manufacture Fairbanks-Morse 5592 or equal. Pump shall be driven by
440V, 3 phase electric motor as specified by the pump manufacturer.
Starting switch and overload protection shall be as specified by the motor
manufacturer, completely installed and connected to the power supply
serving the pumping station. Bidders shall specify manufacturer and .
type of pump and motor and switching equipment to be furnished with the
bid together with operating characteristics of same. Pump, motor and
switching shall be warranted against failure due to faulty manufacture or
installation for a period-of one year.

STORAGE RESERVOIR

32. One-Million Gallon Storage Reinforced Concrete Reservoir
and Appurtenances - This item (item 11A) shall include the access road
(Article 7, Special Conditions), all excavation, concrete work, mechanical
work and backfill necessary to construct a one-million gallon reinforced
concrete storage reservoir as shown on the drawings. It shall include
overflow pipe and drain to the manhole and the drainage manhole complete
with cover. It shall include the inlet and outlet piping to a point six feet
outside the limits of the foundation; ladder, and vent all as shown on the
plans and the lump sum price bid shall cover the entire cost of the above
items complete as an operable unit. All piping and fittings, concrete work,
reinforcing steel, excavation, backfill, trenching, manhole covers and
frames, and other materials and construction, shall comply with the perti-
nent articles of these specifications. Tank shall be warranted against leaks
and defective workmanship for a period of one year after acceptance by the
owner.

33. One-Million Gallon Post-tensioned Concrete Reservoir and
Appurtenances (alternate) - Bidders may propose to furnish a concrete
tank reservoir designed and constructed using ''prestressing" and/or
"'post-tensioning' instead of the reinforced concrete tank shown in the
drawings. Such tank shall have the same diameter and height as well as
general configuration as the reinforced concrete tank shown on the drawings

and the lump sum price bid for such tank (item 11B) shall include the complete
cost of the tank and all appurtenances as included under the item described in
Article 32 of the Special Conditions. The tank shall be designed and constructed
in accordance with accepted practice and the prestressing or post-tensioning
shall be done by a qualified constructor acceptable to the engineer. Such a

tank shall be as furnished by the Prescon Corporation of Englewood, Colorado
or by the Preload Company, Inc. of Dallas, Texas, or equal. Bidders shall
submit with their bids, plans for such alternate tank together with copies of




28

specifications covering design and construction and shall make copies of
design computations available to the engineer for review, if requested.
Constructor of the tank shall warrant the tank against leaks and defective
workmanship for a period of one year after acceptance by the owner.

34. Testing of Tank - Prior to backfilling but not earlier than four-
teen days after placing the last concrete, the contractor shall fill the
reservoir to the level of the overflow and the engineer shall inspect the
construction for leaks. Such leaks shall be repaired to the satisfaction
of the engineer without cost to the owner.

35. Mastic - Mastic joint filler shall comply with ASTM Standard
Specification D491 and shall be installed in compliance with such speci-
fication.

DRAINAGE LINE

36. Concrete Drainage Lines - These items (items 13 and 14)
shall include trenching, furnishing and installing concrete pipe, and
backfilling for the drainage lines at the location and grades shown on
the drawings. The unit price bid per foot shall include the entire cost
of such pipe lines fully complete and ready for service.

37. Concrete Pipe - Concrete pipe shall conform to latest ASTM
specifications C14 for unreinforced sewer pipe. Pipe shall be laid with
the bell end upstream. Bell and spigot end of pipes must be cleaned,
using a steel brush if necessary. After the spigot end is matched uniformly
into the bell, the annular space shall be filled with Portland Cement mortar
consisting of three parts sand and one part Portland Cement mixed to a
stiff consistency. Preparation of trench, laying and backfilling shall be
as provided in Article 6 of Special Conditions. Minimum cover shall be
two feet. If the contractor desires, '"Rubber Gasket Sewer Pipe'' may be
used. In addition to ASTM specification Cl4, such pipe '""Rubber Gasket
Sewer Pipe' shall comply with Articles 38 and 39, Special Conditions.

38. Joints for Rubber Gasket Sewer Pipe - The joints shall be of
the bell and spigot type, details of which shall be furnished with the bid.
The joint shall be so designed as to provide for self-centering and, when
assembled, to compress the gasket to form a water~tight seal. The gasket
shall be confined in a groove of the spigot, so that movement of the pipe
or hydrostatic pressure cannot displace the gasket. In order to assure
water-tightness the clearances between the inner surface of the bell and
the outer surface of the spigot as well as the dimensional tolerances of
this annular space, shall be such that the gasket residual diametric de-
formation is neither less than 20 percent nor more than 45 percent when
the outer surface of the spigot contacts the inner surface of the bell.




29

39. Rubber Ring Gaskets for Concrete Pipe Joints - The rubber ring
gaskets for use on concrete pipe with rubber gasket joints shall be molded
Or extruded and cured in such a Mmanner that any cross section will be dense,
homogeneous, and free from Prosity and other imperfections, The gaskets
shall be extruded or molded to the specified size within a tolerance of plus
Or minus 1/32 of an inch for any diameter measure at any crossg section.

Tensile strength, pounds Per square inch, minivum ..., L. L 2,300
Elongation at break, parCent, Iimmum .y iy, ... FE B 5 425
Shore durometer R et g L S 40 to 65
Absorption of water, by weight, 2 days at 70° C,

e BURIRREER 3 eic i s i 0 3 0t g e $E e om W 5
Compression set (constant deflection), percent

of original deflection, e I e faa it g S 20

Tensile strength after oxXygen bomb aging (48 hours, f [
158° F, 300 pounds per Square inch), percent of [

tensile strength before A8 B B gt v i 80
Maximum increase over original Shore durometer .....,. . . .. .~ 5 s 8
Acetone, extract, oo g L S A e U 15
Absorption of water, by weight, 2 days at 70° G,
percent, maximum ....... .  ° " % EE 08 W8 s ey 5 b dn s 5
Compression set (constant deﬂection), Percent
of origina] deflection, maximum .., ., ., .. TR AR R e e 20 I

Designation: D 395 for Compression set of vulcanized rubber under constant
deflection. Tests for Shore durometer shall be made in - accordance with
ASTM designation: D676. The contractor shall furnigh certified copies of
test reports as evidence of the rubber Compound used in a]] rubber gaskets
before any gaskets are used to join pipes. A]] rubber shall be stored in as
cool a place as Practicable, preferably, at 70° or less, and in no case shall
the rubber for joints be stored where they will be expbsed to the direct rays ‘
of the sun, Al] rubber gaskets shall be stored so as to permit free circulation I
of air about the rubber,
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40. Laying Pipe - All concrete drainage pipe shall be installed accord-
ing to recommended practices as set forth in ASTM Designation C12-58T.
Unless otherwise authorized, the contractor shall erect grade boards at
50 foot intervals above the trench over which a string or wire may be tightly
stretched along the center line of the pipe a uniform distance above the grade
elevation indicated. Each pipe shall be accurately placed on grade and checked
for elevation by measuring down from the string or wire.

Testing of alignment after backfill shall be by lights, mirrors or
other methods approved by the engineer/inspector.

41. Drainage Manhole at Pumping Station - Drainage Manhole shall
include excavation, concrete work, ladder, manhole, ring and cover and
backfill installed complete to the lines and grades shown on the plans.
Manhole at the pumping station may be cast in place according to drawings
attached hereto or a precast manhole approved by the engineer may be
used. Manhole ring and cover shall be 400 pounds, 24' diameter furnished

according to Logan City specifications.

CONCRETE WORK

42. Materials - All materials shall be so delivered, stored and handled
in a manner such that inclusion of foreign materials and damage in any way
will not occur. Packaged materials shall be delivered and stored in their
original packages until ready for use. Damaged materials, including cement
that is lumpy or which has partially set, shall be rejected.

43. Composition - Concrete shall be composed of cement, sand and
broken rock or clean gravel, well mixed with the proper amount of water and
cement and brought to a proper consistency by adjusting the water-cement
ratio. The water-cement ratio shall be such as to provide the required crush-
ing strength shown on the drawings, or as indicated on the drawings and is
defined as the number of U. S. gallons of water, including the water held in
the aggregate, per sack of cement (94 pounds net weight). The consistency
'as measured by the slump test shall be such as to provide a slump of four
inches. The aggregate-cement ratio shall be varied to obtain the desired
consistency, however, the water-cement ratio- shall not be changed. The
maximum size of aggregate shall be as shown on the drawings. The pro-
portion of sand to gravel shall be such as to provide a plastic mix satisfactory
to the engineer. The concrete shall have a 28-day crushing strength as shown
on the drawings. An air entraining admixture of a manufacture satisfactory
to the engineer shall be used according to the manufacturer's instructions to
provide between 3 per cent and 5 per cent by volume total air entrainment by
direct measurement or as determined by ASTM Designation C-138-44.




45. Sand - Sand for concrete may be obtained from natural deposits
Or may be made by crushing suitable rock. The sand particles shall be
hard, dense, durable, uncoated, non-organic rock fragments that will pass

must be free from injurious amounts of dust, clay, lumps, soft or flaky
particles, shale, alkali, organic matter, loam, or other deleterious sub-
stances. The sand, as it is used in the concrete, must be SO graded that,
in the opinion of the engineer, concrete of the required workability, density
and strength can be made without the use of an excess of water or cement.

46. Broken Rock or Gravel - The broken rock or gravel for concrete
must be hard, dense, durable, uncoated rock fragments free from injurious
amounts of soft, friable, thin, elongated or laminated pieces, alkali, organic
or other deleterious matter. Maximum size of particles shall be as specified
on the drawings, and shall all be retained on a 3/16-inch square (#4) or
5/16-inch round opening sieve. It shall be so graded that, in the opinion
of the engineer, concrete of the required workability, density, and strength
can be made without the use of an excess of sand, water, or cement.

All steel used shall be new steel of the size and dimensions shown -on

48. Mixing - The contractor shall provide an accurate means for
measuring the water and shall pay particular attention to the water content
of the mix. The concrete shall be mixed until there is a uniform distribution

mixer used shall be of such a type as to insure maintenance of the correct
proportions of the ingredients. The mixing shall continue for at least 1 1/2
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minutes after all the ingredients are in the mixer, The batch shall not
exceed manufacturers rating for mixer. When the temperature is below
40 degrees F,, adequate equipment shall be provided for heating the
concrete materials,

49. Testing - Standard concrete test cylinders will be made as \
designated by the engineer/inspector and tested by an acceptable commercial
laboratory. The contractor will pay the cost of testing.

50. Formwork - Forms shall conform to the shape, lines and J
dimensions of the member as called for on the plans. They shall be of
sufficient strength and tied and braced to maintain position and shape and
sufficiently tight to prevent leakage of mortar., All walls shall be formed
on both sides. Forms and shoring shall be removed in such a manner as
to insure complete safety. In no instance shall forms be ‘removed prior
~ to twenty-four hours after placing the concrete. The contractor will be
responsible for any damage resulting from removal of forms and, if in

51. Placing - Concrete shall be placed in the work before the cement
takes its initial set. No additional water shall be added to the mix to increase

against which concrete is to be placed shall be roughened, and all laitance
shall be removed by thorough scrubbing, brushing, and shipping before plac-
ing concrete or mortar upon or against them. Only methods of transportation
and placing which will deliver concrete of the proper consistency into the

forms without segregation of aggregates will be permitted. All concrete }
shall be placed in horizonta] layers, and thoroughly worked and vibrated with |

steel used for reinforcement. Concrete shall not be deposited under water,
except as authorized by the engineer, and the method of depositing shall be
subject to his approval. I

snugly against all surfaces, and is in perfect and complete contact with all /

Special care shall be given to placing the concrete in the reinforced
concrete tank, for the reservoir, especially in the walls in order to avoid }
leakage. There may be a horizontal construction joint between the footing |
and the wall. If possible, the contractor shall place the entire wall of the
tank in one continuous operation; however, if this is impractical he'may I
place it in separate runs of a height approved by the engineer. In this |
latter event, he shall bring the first run to a uniform elevation and shall I
prepare the construction joint as specified below. |
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Concrete shall be placed in the tank walls in vertical lifts not
exceeding 2 feet in height and shall be deposited at frequent intervals
around the periphery of the tank. The time interval between lifts shall
not exceed 45 minutes and the contractor shall employ 2 placement crews
or reduce the height of the lift if necessary to comply with this time limi-
tation. The contractor shall insure against complete stoppage of concrete
placement by having two mixers available or by some means satisfactory
to the engineer.

In making a construction joint in the tank, the contractor shall clean
the joint surface with a pressure water jet just prior to initial set (about
six hours after placing). He shall then cover the joint and kept it con-
tinuously wet until the succeeding run is placed. Immediately before
placing the next lift, he shall flush the joint surface with a mortar consist-
ing of one part Portland Cement to two parts of sand. The new concrete
shall be vibrated against the joint face. A rubber water stop shall be
properly installed in the intermediate horizontal joints. The succeeding
run shall be placed as soon as practical and in no case more than fourteen
days following placement of the initial run.

The joint between the floor and the wall of the tank shall be made
as follows: The inside top surface of the footing shall be trowelled smooth.
Prior to placing the floor, this surface shall be coated with an approved
water-proding mastic. After the floor has hardened (not less than seven
days) the vertical joint between the wall and floor shall be tightly caulked
with an oakum caulking material and sealed with mastic placed according
to manufacturers specifications.

Each sector of the floor of the tank shall be placed in a single con-
tinuous operation.

52. Temperature of Concrete - Concrete, when deposited, shall
have a temperature of not less than 40 degrees F., nor more than 120
degrees F. In freezing weather, suitable means shall be provided for
maintaining the concrete at a temperature of at least 50 degrees F. for
not less than 72 hours after placing or until the concrete has thoroughly
hardened. No admixture shall be used to prevent freezing.

53. Finishing - The surface of concrete placed against forms must
be smooth, free from projections, and thoroughly filled with mortar.
Immediately upon the removal of forms, all voids shall be neatly filled
with cement mortar of the same consistency as the mortar in the concrete,
provided, in the opinion of the engineer, such voids do not render the
concrete defective and unsuitable for its intended use.
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The surface of the floor of the tank and of the pumphouse shall be
carefully screeded to grade and floated. It shall be finished with a steel
trowel to a dense, smooth, hard surface. The surface of the roof slab
of the tank shall be float finished.

54, Curing and Protection - The contractor shall protect all concrete
from injury until final acceptance by the owner. Exposed surfaces of con-
crete shall be protected from the direct rays of the sun for at least three
days. Curing is of primary importance, especially for the walls of the tank.
All concrete shall be kept continuously wet for at least two weeks after being
placed. The method of keeping concrete moist shall be by continuous sprink-
ling or spraying with water, or by covering with burlap kept wet, or by other
methods approved by the engineer.

STEEL PIPE AND FITTINGS

55. General - Steel pipe shall conform to AWWA specifications
for Electric Fusion Welded Steel Water Pipe 7A. 3-1940 and 7A. 4-1941-TR.

56. Steel Plates - Steel plates shall conform to Section 4-2 AWWA
specification 7A,4-1941TR or Section 3-2 AWWA 7A. 3-1940 or the follow-
ing grades of steel ASTM A139 Grades A or B or ASTM A245 Grade A.

MISCELLANEOQOUS

57. Fire Hydrants - Location shall be as shown on the drawings.
Hydrants shall be Pacific States Class 175 or equal flanged with mechanical
joint, 5'' valve opening with three nozzles; two hose and one streamer,

6" connection with shut-off valve, together with necessary piping and con-
nection to main. Lump sum price bid shall be for the complete installation.

58. Protection of Existing Utilities - The contractor shall protect
existing installations such as power lines, water mains and services, gas
mains and services, irrigation canals and ditches, and telephone lines
which may be encountered in the construction. All water pipes, gas pipes,
and other pipes encountered in excavating the trench shall be adequately
supported and protected from injury until the backfill is complete. Power
poles or electric facilities, except as otherwise specifically noted, shall
be protected against damage.

Since natural gas service was recently installed in Logan City
the location of gas mains and services is generally apparent from
surface indications; however, the Mountain Fuel Supply Company shall
be notified when the trench crosses existing gas facilities and any special
precautions required by the Mountain Fuel Supply Company must be
complied with.
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The general location of water mains as recorded by Logan City
is shown on the attached drawings. The Logan City water superintendent
shall be advised when the trench crosses any water mains and repair
of any breaks in service connections or laterals shall meet the standards
of Logan City Water Department.

Irrigation canal crossings shall be made in the shortest possible
time in order that service to users can be maintained. Contractor
shall make arrangements with the canal company to shut the canal down
to allow the lines to be cut through.

Cost of all repairs due to moving, damage or breakage of utilities
whether necessary for the work or inadvertent shall be born by the contractor.

59. Sterilization - Prior to placing the reservoir and connecting
pipelines in service, the contractor shall disinfect the new pipe and the
tank by filling them with water to which an acceptable disinfectant pro-
viding the equivalent of 50 parts per million available chloFfine has been
added. Following sterilization, the contractor shall thoroughly flush the
tank and pipe until the replacement water shall have the same chemical
quality as the water regularly supplied to the Logan City.

60. Interruption of Water Service - The contractor shall avoid
insofar as possible, interrupting the present water supply to Logan City
and the University. In the event this service is interrupted by necessity
or by accident, the contractor shall place the system in operable condition
as rapidly as possible. He shall notify the City Engineer of Logan City
and/or the Business Manager of Utah State University at least 72 hours in .
advance of any interruption required by the progress of the work.
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INVITATION

Sealed proposals will be received by Logan City Recorder at
Logan City Offices, Logan, Utah until 10:30 AM. June /4 176/
1961 for the construction of up to four 16- inch water
supply wells from 200 to 800 feet deep, located in Logan City.
Test holes will be drilled for two or more of the wells.

Specifications are on file in the office of Logan City Engineering
Dept., Logan, Utah. Copies may be obtained from the City Engineer by
prospective bidders who are licensed well drillers upon presentation
of their Utah well drillers license number,

Each bidder must submit a letter from an approved surety company
guaranteeing to furnish said bidder with required performance bond.

Bid guaranty in the amount of five percent of the bid price must
be submitted with the proposal. Any additional information may be
secured at the office of the City Recorder, Logan, Utah.

The right is reserved, as the interest of Logan City may require,
to reject any and 21l bids, to waive any informality in bids received
and to accept or reject any items of any bid unless such bid is qual-
ified by specific limitation.

Dated this day of 1961

City Recorder




INFORMATION FOR BIDDERS

The project consists of construction of four water supply wells,
16 inches in diameter and from 200 to 800 feet deep for Logan City
Corporation., Test holes will be drilled for two or more of the wells,
Specifications may be examined, without charge, at the office of the
Logan City Recorder, Logan, Utah,

Specifications may be obtained by intending bidders who are Utah
licensed drillers, from the Logan City Recorder, Logan City Offices,
Logan, Utah,

Bids must be made on the form provided, and must be enclosed in a
sealed envelope plainly marked as follows:

"Bid for Water Supply Wells, Logan, City, Utah

To Be Opened: 10:30 AM, Jhurs <hne [/ /195/.

Bids may be delivered in person or may be mailed, If méiled, the
sealed envelope referred to above shall be placed in a second envelope
addressed to:

Logan City Recorder
City Offices
Logan, Utah

Bids received prior to the time set for opening shall be securely
kept, unopened. The officer whose duty it is to open them will decide
when the specified time has arrived and no bid received thereafter will
be considered., It is the sole responsibility of the bidder to see that
the bid is received by the proper time,

BID BOND

Each bidder must submit with his proposal, certified or cashier's
check or a satisfactory proposal guaranty bond made payable to the order
of Logan City Corporation in an amount not less than five (5) percent
of the aggregate sum of the bid as security that, if awarded the contract,
the bidder will execute the contract and furnish bond as required., Any
check or bond accompanying the successful bid will be returned upon the
execution of the contract. Any checks or bonds accompanying the rejected
bids will be returned. The bidder to whom the award is made will be
required to execute a written contract with Logan City Corporation and
to furnish performance and payment bonds as specified within ten days
after notice of award of said contract is delivered to him,

The amount of the bond to be given to secure faithful performance
of the contract shall be fifty percent of the contract price computed
as hereinafter provided.,




GENERAL TINFORMATION

The following documents are essential parts of the complete contract:
Advertisement, Information for Bidders, Bid Schedule, Specifications,
Contract and Bonds.

Bidders must carefully examine specifications and forms of contract
documents in advance of submitting a bid and shall visit the site and
examine and judge for themselves the location and surroundings of the
proposed work and shall make their own estimates of the difficulties
attending the execution of the contract. Bidders are encouraged to
examine logs of wells in the vicinity which are on file in the office
of the Utah State Engineer,

The bidder must state in words and figures the unit prices or
specific sums or both, as the case may be, for which he proposes to
supply all the materials and perform the work required by the specifi-
cations., Failure to examine specifications, scedules, and instructions
pertaining to the work will not relieve the contractor of any work to
be performed,

Bidders are invited to be present at the opening of bids, for at
this time their contents will be made public for the informetion of
bidders and others properly interested. ’

If the bid is made by an individual, it must be signed with the full
name of the bidder whose address must be given; if it is made by a firm,
it must be signed with the co-partnership name by a member of the firm,
and the name and full address of each member must be given: and if it is
made by a corporation, it must be signed by a properly authorized officer
in the corporate name and the corporate seal must be attached to such
signature,

The bidder shall affix to the bid the number of his current Utah
well drillers License, He must be bonded and have a current permit from
the Utah State Engineer,

The quantities listed in the bid are approximate only and are not
guaranteed to be correct. They are the quantities, however, which will
be used for the purpose of comparing bids. Bidders must carefully review
the specifications in order that they may fully understand the intentions
of the contract in regard to quantities,

Applications have been filed with the State Engineer for the necessary
drilling permits. At the time of advertisement these had not yet been acted
upon, however, it is expected that they will be granted by the time of the
bid opening, nevertheless awarding of the contract must be contingent upon
receipt of such permits from the State Engineer,

The contract will be awarded to the lowest responsible bidder complying
with the necessary conditions provided his bid is reasonable and it is to the
interest of the City to accept it. The bidder to whom the award is made will
be notified at the earliest possible date. The City however, reserves the right
to reject any and all bids and to waive any informality in bids received.



BID

Date

In compliance with the above invitation for bids and subject to all the
conditions thereof, the undersigned offers and agrees to furnish all labor and
materials and perform all work required for the construction of exploratory
wells and water supply wells on the property and in the location as shown
on the drawings, in strict accordance with the plans, specifications and bid
schedule, for the considerstion of unit and lump sum prices as shown in the bid
schedule, provided this bid is accepted within ten (10) calendar days from
date of opening of bids,

Bidder

Address

By Title
(Signature of person authorized to sign this bid)

Information to be furnished by bidders.

Exploratory Wells

Will well be drilled using rotary or cable tool methods? .
(State Which)

Description of equipment to be used

Production Wells

Will well be drilled using rotary or cable tool methods? .
(State Which)

Description of equipment to be used

ACCEPTANCE

Date

Accepted as to Bid Schedule items numbered

LOGAN CITY CORFORATION

By



CONSTRUCTION CONTRACT
THIS CONTRACT made this day of , 1961
by Logan City, a municipal corporation of Utah, hereinafter called the

"City" and hereinafter called the

"Contractor" whose address is

witnesseth that the parties hereto agree as follows:
The Contractor shall furnish all of the materials and perform all

of the work required for

on the property in Logan City described as followss

1 - Approximately 2000' S., 325' B., NW Cor. Sec. 35, Twp. 12 N.,
R, 1 B,, Salt Loke Base and Meridian (Canyon Road and Crockett Ave.)

2 - Approximately 820' N,, 1220' B., SW Cor Sec 34, Twp., 12 N., R. 1 E.
Salt Lake Base and Meridian ( Center, St. and 2nd E ).

3 - Approximately 1,460' W., 350' N., SE Cor. Sec. 34, Twp. 12 N., R. 1 E.
Salt Lake Base and Meridian (7th No. and 6th E.).

4 - Approximstely 3,660' W., 2,220'N., SE Cor. Sec. 27, Twp. 12 N., R. 1 E.

Salt Lake Base and Meridian (10th No. and 3rd E. ).

The work shall be commenced

and shall be completed

IN WITNESS WHEREOF, the parties hereto have executed this contract as
of the date first above written.
LOGAN CITY CORPORATION

Approved by the Board of Commissioners By

Mayor

Countersigned:
Attest

City Recorder

City Recorder

Contractor



BID SCHEDULE

WORK, QUANTITY AND UNIT PRICE TOTAL AMOUNT

EXPLORATORY HOLES

Drilling exploratory holes up to 400 feet deep,
800 feet at

per foot ( per ft.)

(Write In)

Drilling exploratory holes from 400 to 1000 feet deep,
40O ft. at

per foot ( per ft.)

(Write In)

Casing exploratory holes up to 400 feet deep,
800 feet at

per foot ( per ft.)

(Write In)

Casing exploratory holes from 400 to 1000 feet
deep, 400 ft, at

per foot ( per ft.)

(Write In)

Perforating exploratory holes, 100 feet at

per ft. ( per ft.)

(Write In)

Testing and Experimental work on exploratory
holes. 50 hours at

per hour ( per hour.)

(Write In)

Plugging exploratory holes, 5 plugs at

per plug ( per plug)

(Write In)




PRODUCTION WELLS

WORK, QUANTITY AND UNIT PRICE TOTAL AMOUNT

Drilling production wells up to 400 feet deep.
1400 ft, at

per ft, ( Per ft.)

(Write in)

Drilling production wells 400 to 700 feet depth, 300 '@

per ft. ( per ft.)

(Write in)
Drilling production wells 700 to 1000 feet depth.
100 feet at
per ft, ( per ft.
(Write in)

Casing production wells up to 400 feet depth,
1400 feet at

per ft. ( per ft,

(Write in)

Casing production wells 400 to 1000 feet depth.
400 feet at

per ft. ( per ft.)

(Write in)

Perforating production wells.
300 feet at

per ft. ( per ft.

(Write in)

Testing production wells.,
150 hours at

per hour ( per hour)

(Write in)

Total




SFECIFICATIONS

GENERAL CONDITIONS

1. Location of Work - The desired wells are to be located at
approximately the following points in Logsn, City.

No. 1 2000' 3., 325' E,, MW Cor. Sec. 35 Twp 12 N., R. 1%
alt Lake Base and lleridian,
Cariyon Road and Crockett Ave,)

—~ U2 N

No. 2 8&20' n., 1220' B., SW Cor. Sec. 34, Twp 12 N,, R. 1E.;
Salt Lake BPase and Meridian
(Center St, and 2nd E.)

’

No.

W

460" W,, 350¢ N., SE Cor. Sec, 27, Twp 12 N., R, 1 B
Salt Lzke Base and Meridizan,.
(7th North and 6th E,)

Noo. 4 3660' W., 2220' N., SE Cor. Sec. 27, Twp 12 Ne, Re 1 B
Salt Leke Bese and Meridian
(10th No. and 3rd E.)

2. Description - The work consists of drilling up to four 14"
wells for water. It is plamned to drill a test hole in advance on at least
he first two locations, and, at the other two if deemed necessary by the
Bngineer, After completion of the test well, if the results are favorable,

the driller will proceed with construction of the rroduction well at each
location, The holes may be drilled using either cable tool or rotary
drilling methods. It is planned to use aquifers at depths between 250 and
400 feet although greater depths up to 1,000 feet may be drilled if necessary.
Work will include drilling, installation of casing and/or screen, per-
forations and testing, The owner reserves the right to omit any or all

of the work on production wells if, in the ovinion of the Engineer, the

test wells are unfavorable,

3¢ Definitions -
Owner - Logan City Corporation

Contractor - Party or partiss entering into this contract
tc perform the work herein.

BEngineer - Person or persons appointed by the owners to be
Engineer or such agents as he designates acting within the
scope of the perticular duties assigned to them.

bo Bonds - The successful bidder shall furnish a performance
bond with sursties satisfactory to the owner in the amount of 50 percent
of the bid price.

5. Rights of Way - The necessary rights-of-way and permits
required for proper construction of the well will be furnished by the
owner,




6. Visits to Sites, Verification of Dsta~ The bidder shall
f rega rding the sites and is encouraged to study logs of
sting office of the Utah State Engineer. No allowance
will be made efter the bid has been accepted for errors made in this
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7« Liability- The contractor shall maintain such insurance,
as required by Utah State Law, as will protect the owners and h1m<~lJ from
¢laims under the Workmen's Compensstion Acts and for any other claims for
damages for personal 1iability, including death, and for property.

8. Safety - The contractor shall at all tirmes
precautions for the safety of employees and the public. +he work Hhle be
protected with barri vados in such a menner that the public shell be excludsd
from dangerous aress. The contractor shall cover or otherwise exclude parsons
from accidental entry to open holes and maintain such sienzls and flares as
mey be necessary to warn the public from any denger. The contractor shall
indemnify and save harmless the owner ageinst all suits, claims, and actions
of every neme and description brought agsinst them, and 211 costs and damages
to which the owner mey be put on account or by reason of any injury or alleged
injury to the person or property of another, resulting from negligence or

arelessness in the performance of the work, or in guarding the work, or from
any improper materials used, or by or on account of any act or omission of
the contractor or his sgent or enwlorees.

9. Care of Property and Clesning Up - The contractor shall at
all times conduct the work in s nt undue damage to the
proper He shzall dispose od i1l entiings, and other refuse
in a workmanlike manner, shell wsoume the responsibility for demage

o isting instslilations m operetions under this contrzct. He shall
at his =xrense remove all equiprent clesr the well sites to the
satisfaction of the engineer. The contractor shzll maintain the well in
good condition until zccepted hy the ocwner, ’

10, Superintendence - The contractor shzll personally superintend
the work or shall have a competent well drilling foreman or superintendent
with auvthority to act for him, satisfactory to the engineer on the work at
all times during progress thersof.

1l. Notice to Froceed znd Completion of Contract - Work shall
commence within 15 days after notice tﬂ proceed and shall continue diligently
thereafter until complstion of the contract.

12. Drilling Permits - The owner has applied for the zppropristions
from the Stzte Engineer. At the dste of advertisement,, thsse hzd not been
approved., It is enticipeted thst these will be cleared by the time set
Vo SO

I s

Lor ewsrding the contract; nevertheless, execution of the contract shall

be contingent apon the granting of the necessary permits by the State Engineer
and the cwner reserves the right to reject sll bids in the event such permits
not granted by the State Engineer within the necessary time specified
executing the contract,



13 - OJuantities 2nd Unit Prices - Juantitls 1 on the schedule
are spproximations for fomoﬂwﬂ"ﬁn 1 no claim ]L b@ mede for

oycess or ”Pficipncv theret nrices 3;read ron sha11 bm

full cwmpen“eulol cover meterial
labor, tool: incident
compliance ifica
jzsired to
gua m' ities w

o)

th the contract, unli
velope 4 wells wodumn

=

@

5
i
B

acomically 2
o +c'.__fk3d pY‘OU‘

P

5 5 the 2 : or all itesms of the
except drilling and cesing the e: 70"dih1* uJH,J Items 1 =nAd 3)
he opinion oP the engineer, 2 ow the explorators 3

9
proceeding with such items uld be un nising or unn

o
=S
@
]

1% - Minimum Amount of Work - The minimum value of the worl
quired by thi° contract would be z valus eguivalent to drilling and ca
). test holes 400 feet deepe This would be the case in the event the t
holes at alL four locations proved unfavorable. In this event the own
wish to drill an explorstory hole to a greater depth, but reserves the r
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15 -~ Fayment - Partial psyments will be me zde besed on the amount
of work completed during each calendar month snd accepted by the Enginser
and will be due not leter than the 10th of the succee li ng month. Favment
for holes will bs based on the depth measured from the ground surfece to

the tottom of the hole. Ten percent of partiel "“vment° shall be withheld
natil final completion and zcceptance of 2ll the work covered by this
contract,

a

IC - License Resulations - The contractor shall be licensed and
111 water wells in Utah in compliance with the regulations of the

17 - Test Discharges - Discharres of the wells during pumping
tests will be discharged into neasrby irrigation ca nals. The contractor shall
furnish and install pdaunuﬁ pipe to convey such discharges to the appropriate
canal without sxtra cost to the owner, He shall dischsrge the water into
the cznel in such a menner that there shall be no erosion demage and shall
repsir any such damege. Permission to discharge into canals will be obtained
by the owner,
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includine moving equipment in, furnishing =211 supplies snd

Hole, and providineg logs and samples in accordance

ications,. 2 depth of the exploratory holesshall be

enginesr, tut shall not sxceed 1000 feet,

price per foot, items 3, L4, for casing shall

M I Ty
casing and 211 labor meterials and supplies
wired by &w+ﬂcle. It is intended
cased for their entire length,
b ?hﬁ or rinear, Tﬂdﬁr artesian conditions,
2sing d sxtraneous flow and ceé%d
with a w g cr > inch ni;;l@ or coupling,
Alignment and plumbness halL bn rﬂequﬁte to permit installation of test
pump, Casing for exploratory wells shell be steel or wrought iron. May
st

be new or used. If used, casing shall be raight, clean, and free from
kinks, pitting and excessive rust and shall be of adequate strength and
ckness for the purpose conforming to standsrd and accepted practice for
cased wells of the dismeter and depth specified.

5o FPerforations - Ferforztions shall be made with a Mills knife
or =2quivalent st elevations recommended by the contractor, but agreed upon
and as directed by the enzineer. The bid grice for perforating item 5
fer foot shall be the entire cost of msking such parforations including
crew and rig,

Plugging - It is likelv that srtesian conditions will be

éncountered, The contractor sholl be egquipped to place concrete plugs
in the holes if necessary and if so ordared by the engineer, The depths
;E WbiCh such plugs may be necessary shall be determined by the enginesr.
TGOFIHES shall totally shut off the flow and/or prevent waters from
";Xlnngn different aqu1fers, The bid price, item 7 shell include furnishing
Lacker

2 S, cement, and other meterials necessary to accomplish total plugging.
Flugs shall be 5 feot lone,
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10, Perforstions - Perforations for the production well may
he made with & Mills knife or squivalent. The size and number per foot
and the depths will be based on recommendations of the driller, but will be
as specified by the encineer, Bid price per foot, item 13, shall include
the entire cost of perforating casing alresdy installed. The enginser
shall be present during the L;r?o*atlng process. Together with the
contractor he will measure the depth tc the knife st the beginning and end
of the perforating process,

11, Developing -~ After the casing is installed, the contrector
shall develop the well by bailing or surg as cqulroﬂ by the engineer.
Costs of developing are considered part of drilling costs,.

12, Testing - Contractor shall provida test pump, discharge
lines, power suprly, devices for measuring discharge znd drewdown and all
o*kur equi nt and suprlies necessary to perform a drawdown tést of the
production we_l when so cordered in writing by the engineer. Fzyment for

t sting shall be at the hourly rste bid therefore on the bid schedule,
tem 1,

i
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ENGINEER'S CERTIFICATE

STATE OF UTAH ) S5
County of Cache ')

1/, Pay C. Hugre, Licensed as a Professjonal Engineer and Land
Survegor and having been duly appoirted to the office of (ity
Engineer, in the State of Utah dohereby cerdsty that this Map
of Logarn Crly was drawn from data obtarned from the (ounty
Recorder’s records and the records of Logarn City Corporeéion.
Said dota rncludes the original Charter and Amendments enacted
by the Governor and Leg/sletive Assembly of the Territory of
Hah, February 18,1878, and al/ subseguent officialA) £
and Restrictrons thereto. The purpese of this Map /s fo show
all Plats, Subdivisions, Additions, and Corporate boundaries as
they appear /v said records.

IN WITNESS WHEREOF, /have hereunto set my name arnd
seal this P& oay of September, A O /1953

12 2% P, Lboan cIiry
STATE OF UTAH

TOWNSHIP 12 /VOA’;'//, RANGE 1 EAST

APPROVAL BY LOGAN CITY COMM/SSION

This Map oF Logan Crity having been duly ceréificd by Ry C Hugle,

duly apocirted (iiy Engimeer for the City of logan, ok and),
o the Lagan (ity Commission for approvel is hereby accepted and
approved as an official Map, showin all Rats, Subdivisions, Additisas,
and Corporate beundaries of dopen Crty. j

/¢ Js now ordered that ¢his Map be filed and recoroled /77 the
office oF ¢he Recorderor logan City, Wah, and also placed on file
with the County Recorder of Coche Couvnty, Uiah.

Dated Seps, 2 /957 U(MMM,»
Attt A L ;
Cid) Récorder Comm,
CACHE COUNTY SURVEYORS CERTIFICATE

STATE OF UTAH )

County of Cache ) 55

by Erwin U Moser, Licensed asa Professiwone! Engrneer and Land
Surveyor and having been duly appointed Yo éhe offiie of Cache
County Surveyor, n the County of Cache ond State of Utah, do
hereby .—-m{f Hat this Map has beom examined by me, and fo
my best balick and knowkdge, 13 brve ard correct ip Shoming
,fz ok Phet's, Subdir/siens, Additians, and (ovporate
boundaries ef dagan City as they now appear in ¢he offices
of the Lopan City and Cocke County Recordrs.

IN WITHESS WHEREQK, | hove hereunto set my name omd see!
this 22 md olay of Seplembes; AR RS, i

CACKE CONTY SUNEVYDOR INAND FOR
THE COUNTY QF CACHE STATE &F VTAN

COUNTY RECORDER'S CERTIFICATE
L lula R. Mortensen Counly Recorder wi'thin ond for said

Cache Coumly, do herely coriity ¢hak ¢his Moo of logen Cidy
and Weinily was 174k for Record im my ofFice the izdolay of

September; AD 1953 at £:25 -z-ua:/{ esigmaded in my o#ie
by Filing mumber 454673 .
Z - AMCMCHE COYNTY. LA

Z
™ e b e e

ey S 554
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INVITATION

Sealed proposals will be received by Logan City Recorder at
Logan City Offices, Logan, Utah until 10:30 A.M, June /, /76/
1961 for the construction of up to four 16- inch water
supply wells from 200 to 800 feet deep, located in Logan City.
Test holes will be drilled for two or more of the wells,

Specifications are on file in the office of Logan City Engineering
Dept., Logan, Utah., Copies may be obtained from the City Engineer by
prospective bidders who are licensed well drillers upon presentation
of their Utah well drillers license number,

Each bidder must submit a letter from an approved surety company
guaranteeing to furnish said bidder with reduired performance bond.

Bid guaranty in the amount of five percent of the bid price must
be submitted with the proposal. Any additional information may be
secured at the office of the City Recorder, Logan, Utah.

The right is reserved, as the interest of Logan City may require,
to reject any and 21l bids, to waive any informality in bids received
and to accept or reject any items of any bid unless such bid is qual-
ified by specific limitation.

Dated this day of 1961

City Recorder
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INFORMATION FOR BIDDERS

The project consists of construction of four water supply wells,
16 inches in diameter and from 200 to 800 feet deep for Logan City
Corporation., Test holes will be drilled for two or more of the wells,
Specificetions may be examined, without charge, at the office of the
Logan City Recorder, Logan, Utah.

Specifications may be obtained by intending bidders who are Utah
licensed drillers, from the Logan City Recorder, Logan City Offices,
Logan, Utah,

Bids must be made on the form provided, and must be enclosed in a
sealed envelope plainly marked as follows:

"Bid for Weter Supply Wells, Logan, City, Utah

To Be Opened: 10:30 AM, 7hurs e /1, 196/

Bids may be delivered in person or may be mailed., If mailed, the
sealed envelope referred to above shall be placed in a second envelope
addressed to: '

Logan City Recorder
City Offices
Logan, Utah

Bids received prior to the time set for opening shall be securely
kept, unopened. The officer whose duty it is to open them will decide
when the specified time has arrived and no bid received thereafter will
be considered, It is the sole responsibility of the bidder to see that
the bid is received by the proper time,

Each bidder must submit with his proposal, certified or cashier's
check or a satisfactory proposal guaranty bond mede payable to the order
of Logan City Corporation in an amount not less than five (5) percent
of the aggregate sum of the bid as security that, if awarded the contract,
the bidder will execute the contract and furnish bond as required. Any
check or bond accompanying the successful bid will be returned upon the
execution of the contract. Any checks or bonds accompanying the rejected
bids will be returned. The bidder to whom the award is made will be
required to execute a written contract with Logan City Corporation and
to furnish performance and payment bonds as specified within ten days
after notice of award of said contract is delivered to him.

The amount of the bond to be given to secure faithful performance
of the contract shall be fifty percent of the contract price computed
as hereinafter provided.



GENERAL TINFORMATION

(0 (7
i ) W /

The following documents are essential parts of the complete contract:
Advertisement, Information for Bidders, Bid Schedule, Specifications,

Contract and Bondse.

Bidders must carefully examine specifications and forms of contract
documents in advance of submitting a bid and shall visit the site and
examine and Jjudge for themselves the location and surroundings of the
proposed work and shall make their own estimates of the difficulties
attending the execution of the contract. Bidders are encouraged to
examine logs of wells in the vicinity which are on file in the office
of the Utah State Engineer,

The bidder must state in words and figures the unit prices or
specific sums or both, as the case may be, for which he proposes to
supply all the materials and perform the work reguired by the specifi-
cations, Failure to examine specifications, scedules, and instructions
pertaining to the work will not relieve the contractor of any work to
be performed.

Bidders are invited to be present at the opening of bids, for at
this time their contents will be mede public for the informetion of
bidders and others properly interested. ‘

If the bid is made by an individuvual, it must be signed with the full
name of the bidder whose address must be given: , if it is made by a firm,
it must be signed with the co-partnership name by a member of the firm,
and the name and full address of each member must be given; and if it is
made by a corporation, it must be signed by a properly authorized officer
in the corporate neme and the corporate seal must be zttached to such
signature,

The bidder shall affix to the bid the number of his current Utah
well drillers License, He must be bonded and have a current permit from
the Utah State Engineer.

The quantities listed in the bid are approximate only and are not
guaranteed to be correct. They are the quantities, however, which will
be used for the purpose of comparing bids., Bidders must carefully review
the specifications in order that they mey fully understand the intentions
of the contract in regard to quantities,

Applications have been filed with the State Engineer for the necessary
drilling permits. At the time of advertisement these had not yet been acted
upon, however, it is expected that they will be granted by the time of the
bid opening, nevertheless awarding of the contract must be contingent upon
receipt of such permits from the State Engineer,

The contract will be awarded to the lowest responsible bidder complying
with the necessary conditions provided his bid is reasonable and it is to the
interest of the City to accept it. The bidder to whom the award is made will
be notified at the earliest possible date. The City however, reserves the right
to reject any and all bids and to waive any informality in bids received.




BID

Date

In compliance with the above invitation for bids and subject to all the
conditions thereof, the undersigned offers and agrees to furnish all labor and
materials end perform all work required for the construction of exploratory
wells and weter supply wells on the property and in the location as shown
on the drawings, in strict accordance with the plans, specifications and bid
schedule, for the considerstion of unit and lump sum prices as shown in the bid
schedule, provided this bid is accepted within ten (10) calendar days from
date of opening of bids, : \ : ) 9 Y 7/ o)

7’/94% ﬁé.é'ctwul. ( . ﬂ/d‘.- ) v e, M’Vu&:u o }7[/’/ ‘ QQW“M‘/
Bidder Jech s /é/,-‘/ Z /Jé"/f'/é/

Address 22 e —C. ;;qu & ,%Qﬂ,/é%{‘ J)?Z;;(ﬂ

By ; Title
(Signature of person authorized to sign this bid)

Information to be furnished by bidders.

Exploratory Wells (2;4%M4/
Will well be drilled using rotary or cablé tool methods? C;uélg .

(State Which)

Description of equipment to be used

Production Wells Cable by

Will well be drilled using rotary or cable tool methods? 6&5@? .
(State Which)

Description of equipment to be used

ACCEPTANCE

Date

" Accepted as to Bid Schedule items numbered

LOGAN CITY CORFPORATION

By
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CONSTRUCTION CONTRACT

THIS CONTRACT made this day of , 1961
by Logan City, a municipal corporation of Utah, hereinafter called the

"City" and hereinafter called the

"Contractor" whose address is

witnesseth that the parties hereto agree as follows:
The Contractor shall furnish all of the materials and perform all

of the work required for

on the property in Logan City described as follows:

1 - Approximately 2000' S., 325' E,, NW Cor. Sec. 35, Twp. 12 N.,
R. 1 B,, Salt Lake Base and Meridian (Canyon Road and Crockett Ave.)

2 - Approximately 820' N., 1220' E., SW Cor Sec 34, Twp. 12 N., R. 1 E.
Salt Lake Base and Meridian ( Center St, and 2nd E ).

3 - Approximately 1,460t W., 350' N., SE Cor. Sec. 34, Twp. 12 N., R. 1 E.
Salt Leke Base and Meridian (7th No. and 6th E.).

4 - Approximately 3,660!' W., 2,220'N,, SE Cor. Sec. 27, Twp. 12 N., R. 1 E.
Salt Lake Base and Meridian (10th No. and 3rd E. ).

The work shall be commenced

and shall be completed

IN WITNESS WHEREOF, the parties hereto have executed this contract as

of the date first above written,

LOGAN CITY CORPORATION

Approved by the Board of Commissioners By

Mayor

Countersigned: z
Attest

City Recorder

City Recorder

Contractor
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BID SCHEDULE

WORK, QUANTITY AND UNIT PRICE

ITEM TOTAL AMOUNT
EXPLORATORY HOLES
1 -
Drilling exploratory holes up to 400 feet deep,
800 feet at )
g; o (;/4ﬂ/:7rﬂr)
per foot (___£5¢ per ft.) S, 200. o
(Write In)
2 - Drilling exploratory holes from 400 to 1000 feet deep,
400 ft., at ,
L oo 8, o0 00
, per foot ( g§s50 per ft.) G, 00,00
(Write In)
3 - Casing exploratory holes up to 400 feet deep,
800 feet at
.00 "8, 200.00
per foot (___«Z S%per ft.) 2000, 50
(Write In)
b - Casing exploratory holes from 400 to 1000 feet
deep, 400 ft, at
.00 L. 600:. 00
_per foot (__7.50 per ft.) /T00, 00
(Write In) ;
5‘ " Perforating exploratory holes, 100 feet at
‘ /.00 JO0O. Oc
per ft. (__ Joo per ft.) 200.00
(Write In) :
6’4 KL 2 2 4‘5‘ < * WL~
6 - Testing and Experimental work on exploratory 7 < s 7
holes. 50 hours at we ;
/3 . o FO, 0¢
per hour (__7¢ per hour.) /8 50.00
(Write In)
7 ~ Plugging exploratory holes, 5 plugs at 0% |
T e 950 00 |
per plug (_JJ9 0~ per plug) 4 ‘
(Write In) J 75000




PRODUCTION WELLS

ITEM WORK, QUANTITY AND UNIT PRICE TOTAL AMOUNT
8 - Drilling production wells up to 400 feet deep.
1400 ft. at S % s
J6.,¢ 0 )7'3(’/ 4(’(14*«,
, per ft. (__45.5° Per ft.) g, 200.°°
(Write in)
9 - Drilling production wells 400 to 700 feet depth. 300 '@ A
Jb.oo 7, 800 "
_per ft. (425 per ft.) 7,879
(Write in)
10 - Drilling production wells 700 to 1000 feet depth.
100 feet at o g =
L0, oo ' ¢</ ’ .
~ per ft. ( /7.00 per ft. /700
(Write in)
11 = Casing production wells up to 400 feet depth.
: 1400 feet. at
Jieo t// Lo, 00
per ft. (__J-¥¢ per ft. 7, 200,20
(Write in)
12 - Casing production wells 400 to 1000 feet depth.
LOO feet at , . aer
J.00 <,800
=, P X
per ft. (_ <J-J° per ft.) oy 200-
(Write in)
13 - Perforating production wells.
300 feet at 1 . oo
20 . o 20
~ per ft. (__/ per ft. J00

(Write in)

y SRR <7 G L 7 .
cdd 550 JC/ v et 2 vl —"

14 -  Testing production wells.
- 150 hours at Pl 2,2 50
per hour (__ 7% - per hour) =3 ZXoo©
(Write in)
~ 20
Total I, TS

g oo
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SFECIFICATIONS

GENZRAL CONDITIONS

1. Location of Work - The desired wells are to be located at
approximately the following points in Lozan, City.,

I\JOQ d 20001 30, Q? { lvgo, fo COI"o SGCG 35 I‘WIZ 1? .N., R. lE
Salt Lake Base and lleridian,
(Canyon Road and Crockstt Ave,)

\
0 \n

No. 2 820" n, e
Pase and Meridian

S
St. and 2nd E,)

350" N., SE Cor. Sec. 27, Twp 12 N., R. 1 E
a idis
T

No, 4 3660' W,, 2220° Ne, SE Cor. Sec. 27, Twp 12°N., R. 1 E
Salt Lzke Bese and Meridian
(10th No. and 3rd E,)

2. Description - The work consists of drilling up to four 14"
wells for water., It is planned to drill a test hole in advance on at least
he first two locations, and, st the other two if deemed necessary by the
Engineer, After completion of the test well, if the results are favorable,

the driller will proceed with construction of the rroduction well at each
location, The holes may be drilled using either cable tool or rotary
drilling methods. It is planned to use aquifers at depths between 250 and
LOO feet although greater depths up te 1,000 feet may be drilled if necessary.
Work will ineclude drilling, installation of casing and/or screen, per-
forations snd testing. The owner reserves the right to omit any or 211

of the work on production wells if, in the opinion of the Engineer, the

test wells are unfavorable,

3. Definitions -
Owner - Logan City Corporation

Contractor - Party or parties entering into this contract
to perform the work herein.,

Bngineer - Person or persons appointed by the owners to be
Engineer or such agents as he designates acting within the
scope of the particular duties assigned to them.

he Bonds - The successful bidder shall furnish a performance
bond with sureties satisfactory to the owner in the amount of 50 percent
f the bid price.

5. Rights of Way - The necessary rights-of-way and permits
required for proper construction of the well will be furnished by the
oWner.,




Verification of Dsta-~

s

The hidder shall

1L = i of thes
will be made zfter the bid hss
connection,

7o Liability- The cont
Y

claims under the
damages for

8. Safety -
precauvtions for the

sa
from dangerous areszs,

from accidental entry to
mey be necessary to warn
indemnify and save hermless

ozen

4
the

of every name and description brought =2gainst
to which the owner msy be put
injury to the person or property of another,,

carelessness in the performence of
any improper materials used, or by
the contractor or his sgent o

=y

bc( re oi

Propertv and

sites and is

been accapted

requiraed by Utah State Lew, as will protect the owners and himself
4 ’

Workmen's Compensstion Acts 3
personal 1isbility, including death,

The contractor
Pety of employess and the public,
protected with barricades in such a mznner that the public
The contractor shall cover or othe

holes and mai
public from any dan
the owner agsinst

encouraged to study logs of
Utah State Enginser, o allowance
Tor errors nade in this

2ctor shall maintain

such insurance,

and for any other claims for
and for property.

shall at 211 time

%m @fcluhéo
erclude parsons
ntain such sienzls and flares as
nger. The contractor shsll
11 suits, claims, and actions
he

em, and 211 costs and damages

~
<l
4
(38

on account or by reason of any injury or alleged

resulting from negligerice or
the work, or in guarding the work, or from
or orn acco of any act or omission of

"ﬂpl@”eQHO

Cleoning 1 The contractor shall at

“Jfk in such 2 way as tc pl,;qu undue damags to the
pose of all mud, “Arill cutt and other refuse
in a workmanlike manner. He shell ume the zbspo ility for damagse
tc exieting instzlilations from operetio under this contrzct. He shall
at his esxpense remove all his @quipvpﬂr and Clzﬁf the wsll sites to the
satisfaction of the engir The contr r shall maintain the we=ll in
good condition until by the cwner,

10, Superintendence - T
the work or shall have s
with authority to act for him,
all times during progress the raof.

11, Notic

and Completion of Contract -

e contractor shall psrsonally superintend

s
competent well dr1¢¢1ng foreman or superintendent
sati qf’r_x Ct\Jl

to the engineer on the work at

Work shzll

e to Froceed
cemmence within 15 davs af
thereafter until comgl stion of the
Drilling Permits -

Engineer,

from the Stete
approved.
for

iing the contract:

be contingent upsn the granting of
and

are not ¢

for executing the contract.

after notice

At the dat=
It is anticipested thsot these will be cleared
nevertheless, execution
t'“‘" L%

the owner reserves the right to reject all bids in the event such permits
1ted by the State Engineer within the necessary time specified

to proceed and shall continue diligently
contract.
“he owner has applied for the appropristions

these hzd not been

by the time set

of the contract shall
srmits by the State Bngineer

of advertisement,

- cma v T
necessary i

&L



on the schedule
made for

13 -  Juants
are spproximations for
sywoess or deficlency ©
ruL1 compensation for of
labor, wnlw machinery

2 th'\ (ﬂv"

hieve this
the 110“"thwy drilling, the
cns of the the enginsger. The
the right to canc*l or omlt any and/or 311 itams of the
drilling =nd cesing the exploratory o
17, in the opinion of the engineer, based on the
rocseding with such items would be ising or

omically &ac
tained from

ad j'l".

recocmmer

ownar

contract excert

14 - Minimum Amount of Work - The minimum value of the work re-
uired by this contract would be z velus eguivalent to Ariliing and casing
L, test holes 400 feet deep. This would be the case in the event the test

holes 2¢ Wl‘ four locations proved unfavorsble. In this event the owner may

an sxploratory hole to a greater depth, but reserves the right

en the basis of conditions found the previous explorestory

1

15 - Fayment - Partial cayments will be ma

iz based on the amount
of work completed during each cslendar month and accepted by the Engineer
and will be due not leter than the 10th of the succeseding month. Favment
for holes will bs based on the depth meps:Avd from the ground surfece to

the bottom of the hole. Ten nercent of partisl payments shall be withheld
nantil finel completion and acceptance o* 311 the work covered by this
contract,

16 - License Regulations - The contractor shall be licensed and
bonded to drill water wells in Utah in compliance with the regulations of the
State Engineer,.

17 - Test Discharges - Discharces of the wells during pumping
tests will be discharged into nearby 1rrlaatjon canals. The contractor shall
furnish and install adequate pipe to con such discharges to the appropriate
canal without extra cost to the owner. qp sha1l dischsrge the water into
the canal in such a msnner that there shall be no erosion dsmage and shall
sir any such damage. Permission to discharge into canals will be obtained
by the owners,




SFECTAL CONDITIONS

Exploretory Wells

l. Driliing Methods - Test holes
diamater as necessary to continue hole to des
with 2z rotary rig or Ly using csble tools.

approximately 6"
and may be drilled
he casad with steel

casing meeting the suec ,1catlcn& set forth i 1t is intended
that casing will not be remcved. Contractor Aall Fur‘1<h rig and shall
equip himself with 211 necessary tools, pumping eguipment, suprliss,

nower and 1;~V+1ﬂi end 211 other m'terﬂ"ls necessary for thp PfflClznt
execution of the work,

2. Logs and Szmples - A log of drilling conditions shall be
cefefully kept by tha contractor for each hole, Samples shall be taken
whenever a chan ¥ tion or of the character of the msterials occurs.
Samples shell b 2l sgmple bucket or bailer if cabls tcols are
used, 1If rotary drilling, the cuttings from thes formstions shall be 21lowed
to accumulate in the trouegh 2nd thers collected, Szamples shall be placed
in containers furnished by the owner,

3. Drilling -~ The b%id price per, foot items 1, 2, for drilling
the exploratory holesshall include 21l the costs tLC“efOfa sxcept casing
end perforating in-Tudlng moving sguipment in, furnishing 211 supplies snd
power, dri ;Llﬂ“ T and providing logs d seamples in accordance
with these spe ﬁanﬁh of the explor? orv holesshall be
A

s
L
hall not exceed 1000 feet.

r}p+ '\1‘“"11 r'\.ﬂrl‘ B

Czsing - The bid price per fnct, items 3, 4, for casing shall
entire cost of the casing and 211 labor mcturlals and suprlies
instell same as reguired by this article. It is intended
xploratory holes shall generzlly be cased for tkeir entire lenszth,
shall be as ordersd by the sngineer. Under srtesian conditions,
7 sealed in the hole to prevs sxtransous Flow end capled
with a water tight screw cap fitted with a 13 inch nipple or coupling.
Alignment and plumbness shall be =zdequate to permit installation of test
1

um
puMp o 6&51nc for exploratory wells shall be steel or wrought iron. MWMay
be new or used, I1If used, casing shall be straight, clean, and free from
kinks, plttlng and excessive rust and shall be of adequate strength and
thickness for the nur;oss conforming to standsrd and accepted practige for
cased vells of the dismeter and depth specified.

5. Ferforations - Ferforstions shall be made with a Mills knife
or =quivalent =2t elevations recommended by the contractor, but agreed upon
and as directed by the enzinesr, The bid price for perforzting item 5
per foolt shall b= the entire cost of msking such perforations including
crew and rig,

6. Plugging - It is likely that srtesian conditions will be
encountarad., The contractor shsll %e equipped to place concrete plugs
in the holes if necessary znd if so ordesred by the encgineer, The depths
et which such plugs may be necessary shall be determined by the engineer.

The plugs shall totally shut off the flow and/or prevent waters from

mixing in different aquifers, The bid price, item 7 shall include furnishing
of packers, cement, 2nd othar materials necessary to Accomyllsu total plugging.
Plugs shell be 5 fe=t long,
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10. Ferforstions - Perforations for the production well may
he mgde with & Mills knife or squivalent. The size and numbsr per foot
depths will be based on recommcnﬂatlonL cf the driller, but will be
as SPPCi?imﬂ by the engineer, Bid srice per foot, item 13, shzll include

H]
forating casing alrezdy 1notalled, The enginser

the p»mew»tlpn rrocess. Together with the
sure the depth tec the knife st the beginning und and
I'OCeSS,

he cesing 1s instellad, the contrzctor
surring ss required "T‘rho engineer
sert of drilling costs,.

runp, dischlsrge
! drewdown and all
ﬁwywaorn test of the

ine
on the bid scheduls,



June 13, 1963

LOGAN CITY WELLS

Ground Static Pumping Pump to Pumping
Well Wo, Elevation Water Level = Draw Down level 10 cfs Elevation® Head
1 4,590 4,487 15* 4,472 4,742 270*
2 4,542 4,487 3s* 4,452 4,742 2%0°
3 % - - —ts 887 23, 3,452 sl E80..
Average 4,588 4,487 25° 4,462 4,742 280"

*Based on pressure zone at elevation 4,626 with 116' head on low side of regulator
Pumping cost one acre foot with power cost of 1¢ Ewh, 624%% efficiency wire to water,

per 100° of 1ift = $1.65. $1.65 x 2,80 = $4.62 per acre foot power cost. (See page 1676
Merriman & Wiggen - 5th Editionm) w,

Well # 1 - Canyon Road & Crockett Avenue 978" - 20" to 12" $24,808

Well # 2 - 2nd East & Center 1000* - 20" to 16" 27,930
tiell # 3 - 7th Horth & 6th East 467" - 20" to 12" 13,683
Average Cost, drill, case, perforate & test $22,140
Pump Cost 7,600
Motor & Controls 7,600
Pumphouse & Miscellanecus 2,660
Total Cost - One Well Equipped for 10 cfs -~ 280°' Head $40,000



June 13, 1963
LOGAN VELL
ANNUAL DEPRECIATION
STRAIGHT LIRE

Well -« 50 years $22,140 $ 443,00
Motor - 25 years 7,600 304,00
Pump -~ 15 years 7,600 507.00
Pumphouse - 50 years 2,660 53,00
Total Annual Depreciation . $1,307.00

M & 0O - 5 months without power - 3/4 of
$40,000 at 2%/year 600,00
 Annual Cost $1,907.00

Use of Water - 1961 = 1905 a.f,, 1962 = 1624 a,.f,
Average cone dry year and one wet year = 1765 a.f, -
Would anticipate approximately 65 acre feet a year increase
In 20 years usage of 3065 a.f, _
Average depreciation period 30,6 vears
Average first 20 gﬁu‘s = (1765 + 3068) & 2 = 2415 a.f,
((2415 x 20) + (3065 x 10.6))2 30,6 = 2640 a.f,/vear average
1907 < 2640 = §0, 72/&.!.
4,62 : 0,72 = $5,34/s.F,

ANNUAL DEPRECIATION
ANNUITY BASIS 3%%

Well - 50 years $22,140 at 0.0076 § 168, 00
Pumphouse - 50 years 2,660 at 00,0076 20,00
Motor & Controls - 25 years 7.690 at 0,026 198,00
Pump « 15 years 7,600 at 0,082 395,00
Total AnnualDepreciation § 781,00
M & 0« 5 months; take 3/4 of annual - 40,000 at 2% €00,00
Total M & O (without power) & depreciation $1,381,00

1381 < 2640 = $0,52/a.f, for depreciation & power
4,62/a.f. for power

35.14/&.1‘. - Total Cost
(Ref, Merriman & Wiggens, 5th Edition -« Pages 57, 58 & 2112)




Art, 7

paid at the end of eac ¢ of the period. Then I =
e following table give ial ins (e required

interest rates.
in 25 years, at 4%,
23 000 — (25 X 528.22), ot $8794.50.

Annual Annuity Required to Accumulate $1 (Installments
plus Interest Earnings)

Rates of compound interest
-

0.00826 | 0.00720
00655 | 0.00560
S - S
The Present Worth of a given sum due at a fut

if now placed at interest, would amount to the given sum at that time.
¢ = present worth, ¢ = given sum due in # years Irom now, and 4 = interest
rate; then on simple interest bs P /(1 4 in), and on annual compound
p =a/(1 +9)% The following table g present worths, computed at vari-
ws rates of compound interest, of $1 due in various periods. For example, an
2ddition to plant pecessary 5 years hence will then entail a cost of $8000; how
to pay for such addition now, it being without use or ex-
nuch as the present worth of $8000 due in 5 years at the
ai is, if the rate is 3%, 8000 X $0.78353, or $6268.24.

at a Future Date

91514 : 4 ! .87630 |
88849 | 0.87144 | 0. 0| 0.83856 | O
.86261 8419’ ).8219 80245
. 74409 67556 | 0.64393
4186 .51672
0.67297 : 7 55368 41464
0.60953 33273
@ 55207 0.26700
2. 50003 .42137 .21425
@ 48289 | 0. 17193 |
B 44020 13796

coo0O0OoOQ
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8 Elementary Mathematics Sect. 2 Art. 8 Differentis’ S

‘mwwm&mmmwhthemmwhichmwphmdm;wund T

interest will reach the same amount as will be reached by the agnuity. et Vom ADVANCED MATHS e
- " il

the present value of an annuity I; thea V' = g—-{-i—mj%-;t-'—'“-—] The follow- 8. Differential Cabewa-

Deftnitions and Symbols. In a discussion of g

regarded as having the same value throughout, amsi . 4

to take different values. When several variables are sigiae:

Present Vaiue of ea Amauity of §1 interdependent, each is a function of the others; tiym
o i

fng tabls gives values of an annuity of §1 for various periads ard various rates.
Thus, the present worth of an annuity of $1 for 20 years ¢ 4% is §13.59.

of a tnangle of constant altitude being definitei, dades . ik
< Rates of interest S ng itely relade
: Ho. of w functions of each other. Also any expression conbséssa
4 4 Yoars| 2% 2-3429, 3% -1/3% ; 4% 41/3% 5% guantity is a function of that quantity; thus ax? + b
: e — d av® + bx is a functi fax ) T s S
3 T | 0.98039 0.07561 0.97087) 0.96618| 0.96154| 0.95694| 0.95238 ). F @ EZ(V 4 n“}fr"‘ff;f&”d > }1“} ;F""i‘”;j?& iy
> g | 1.0itssl 1.92743] 1.01347) 1.89988| 1.88606| 1.87267| 1.85941 s L e e tettas T, T %30 S0 11 9
4 3 | 2.88388 2.85602 2.82861 2.80 7509| 2.74896| 1.72325 ons of » and y, etc. The lotters J, F, @, etc., arc fuuctimil
.| 4 | 380778 3.76197] 3.71710 3. 3.58753| 3.54595 f (=) and  (y), or F (z) and F (y), denote the same functive
§ | 4.71346] 4.64582| 4.57971] 4. 4.38998| 4.32948 thus if f (x) denotes #° + 6 x — 7, then f (y) denotes 3° + &
4 10 8.98258| 8.75206| 8.53020| 8. 7.91272| 7.72173], y = f(x) as v = x® + 4 x, the equation being solved for
;W i8 12.84926 13.%3138 11.93793| 11.5 10.73955| 10.37966 explicit function of x; butin F (x,y) =0, as xy + 4 22— 4t
et 1 %0 25«3-2“3’ +15.58916 1‘3»3?747 4. 13.00794| 12.46221 tion not being solved for v, then y is an implicit function of
! 25 | 19.52346) 18.42438] 17 41315] 16. 14.82821| 14.09394 and for each value of # there is only alus o64, 1] :
i \,’Q 22, 396461 20.93029 19. 60044 18. 16 28889| 1537245 1d lu ea v-. 1€ O ¥ there 1s only ?Be \<3. ue or y, then y is
‘} i . 124 20862 23 14516 21.48722| 20. | 17.46101| 16.37419 functmn of z; if fm: ?ach 'jra‘.uc of x there is more than one va!
L 2§ 38848{ 25.10277| 23.11477| 21 7| 18.40158] 17.15909 is a multiple-valued function.
el g 48 | 29.49€16) 26.83302| 24.51871| 22.49543] ¥é 19 18635] 17.77407 1f two variables x and y are related and z is regarded as taking on «
i 2& i s8¢ 131 .42361] 28.36231| 25.72976] 23.45562] 21 . ?6201| 18.25592 f.hen y its corresponding values, x is the independent and y the depes
q : Peusl Dopreciation of a property is the necessary annual installment of When any ""f"‘“.“h’e % changes from a value z; to 2 value z3, the differens
3 i . the anpuity which will amount to the first cost of that property at the expira- g‘:;e,‘r?i?,,teqorx;‘ez;fz‘ll:_cr:,;:zg‘nm it'.svi‘e?}(:“d by Az, 1“15(’1 . i’:: incr
: ! S e n 5 ive; y . \
& - tion of its useful life; annual deprecistion is also expressed in pescentage of decrement. A variable regardede:s t‘aki'ng cemn:;\;f:cr:n:fmt:; is fq‘m\r
o st cost. Thus, if the first cost of a part of a plant is $10 000 and its life is able. Ifiny =/ (x) all equal changes in z produce equal changes in iq'
estimated at 40 years, then if money is worth 3%, the annual depreciation is. form variable with respect to x, and the graph of y = f (z) is étnig};:)
£ ’ 10000 X $0.01326, or $132.60, and the rate of depreciation is 1.326% with respect to =, or the x-rate of y, is the change in y per unit change in
¥ Capitalization of a plant is the sum of the first cost C and the capital necessary or Az (Fig. 20), is any change in z, and 2 — 1, or Ay, is the correspond:
3 | %0 tmrn anpually (a) the annual cost of operation O and (b) the annual depre- i of 2e U"“l o y)/(wy — %) =Ay/Az. Ifiny = f () al
{ cation D: that is, if i is the interest rate, capitalization equals C + (O + D)/i. of &t .\,,'r-‘?-;r;:l:_:ie'qu;ec r:"ze;;" 9, tnen y varies """“‘llr,”f(’"'f"?' we
Thus, if in the preceding illustration O = $500, the capitalization equals respect to %, OF BVETRge Eemnor =] (e} e ourvp.  The svemags
& ¥ $10 000 + ($500 ¥ $132.06)/0.03 = $31 068. of vy, for any change in z, is
: 4 n 2 & s that constant rate which would
8 Annuval Anmuity for Various Periods wb;_cia}l will Pm’chs.s@ ive the actual chenge in y due %
PR § compor interest to the change in . For the ¥
5 ! Neo. of Rates of o uad fot change xp — x i‘u x (Fig. 21) 0 %{
&% Vears 2% 2-1/2% k14 3-1/2% 49, 4-1/2% 3% this constant rate is (yg - gt
e #)/(z1 — %), or Ay/Az, and is il
i 1.02000 | 1.02500 | 1.03000 | 1.08800 | 1.04000 1.04500 | 1.05000 represented by the slope of the
2 ©,51505 |'0.51883 | '0,52261 | 0.52640 | §u53020 | 0.33400 0.53780 chord 4 B. The actual x-rate Fig. 20
3 0.34675 | ©0.35014 | 0.35353 | 0.35693 086035 | 0.36377 0.36721 of ¥ when = = x;, say, is the
4§ |90,26282 |0 0.26903 | 0.27225 | 0.85549 | 0.27874 | 0.28201 value which the average rate Ay/(xs — %;) approaches as s is takws-aoe.
5 0.21236 0.21835 | ©.22148 | 0.22463 | G82778 | 0.23097 %;; this limiting average rate, or actual rate, is repressnted by &he SR
4 10 ©,11133 0.11723 | 0.12024 | 0.12320 |'9. 1363 | 0.12950 at A. Asy =f (z), the z-rate of y is also the z-rate of f (%}
e 15 0,07783 1 O 0,08377 | 0.08683 3.08994 | 0,093i1 | D.09634 : . : S o - .
% 90 | 006116 | 0.06415 | 0.06722 | 0707036 | 0.07358 | 0.07688 | 0.08024 e Dostnatins, Ga diffierontial coefficient, and sha AN
' 25 1'0.05122 | 0.05428 | 0.05743 | 0.06067 | 0.06401 | 0.06744 | 0.07095 or f (x), y being equal to f (x), with respect to = are expeuiiie. S5
4 %0 | 008463 |'0.04778 | 0.05102 | 0.05437 | 0.05783 | 0.06139 | 0.06505 the z-rate of y or of f (z); the first is the most commen  SHEAY
2 "5 - |0, 04000 | ©.04321 | 0.04654 | 0.05000 | 0.65358 | 0.05727 | 0.06107 standard notations for this quantity: thus, Dzy or Dy i ol
; 1 %0 | 0.03636'| ©.03984 | 0.04326 | 6.04683 | 0.05052 | 0,08£34 | 0.03828 subscript is generally ofitted), and dyjdx or d/dx ftwt  Einiais
: B | O | | e | ooues | 0.otess | o.asoe0 | 0058 most common eyBi have the sdvantage of selSREIRC
4 3 . 0313 09220 | D50 12202 : : 05478 obtained in the f gihce. 1fthe curvein Fig. 31 s st
The formula for this table is i/t — (1 + 8% dyldz = tan o (whatFaes %), o being the slope ssde & & T 4

B s
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