


 
Table of Contents 

 
I. Background 
  Purpose 
  Study Area Description 
   
II. Project Sponsor 
  Revenue Source 
  Water Supply Facilities   
 
III. Water Rights 
  Water Availability 
  Water Supply Demands 
 
IV. Project Description – Analysis of Alternatives  
  Description of Alternatives 
  Project description 
  Cost Estimate 
  Implementation Schedule 
  Impacts 
  Institutional Feasibility 
 
V. Financial Feasibility Analysis 
  Loan Amount 
  Project Funding Summary 
  Loan Repayment Sources   
   
VI. Conclusions 
 
  
 
 

List of Appendices 
 

Appendix A  Map of Project Area 
 
Appendix B  Articles and Bylaws 
 
Appendix C  Rate & Fee Schedule 
 
Appendix D  Parkville Flume Drawings 
 
Appendix E  2015 Budget 
    
Appendix F  2013 Audit 
 
Appendix G  Letters of Support   
 
 
 



EVANS RESERVOIR BYPASS FLUME REPLACEMENT 
 
I.  Background 
 
 Purpose 
This project replaces the Evans Reservoir Bypass Flume.  The flume, constructed around 1904, is a 
wooden trough measuring 6’ x 5’ x 450’, including inlet and outlet structures.  The flume carries 
Evans Creek contaminated water around Evans Reservoir.  The primary problem with the water 
carried by the flume is high turbidity levels that cannot be processed by the water treatment plant 
below; although heavy metal contamination may also be a concern at times.  The bottom end of the 
flume passes through the dam.   
 
Annual maintenance of the wooden structure has required increasingly heavy efforts and expense.  
Changing weather patterns in the last several years have caused the condition of the flume to 
become an extremely urgent situation.  8,000 acres of deep snow must channel through the flume 
during spring runoff each year.  In the spring of 2014, a sudden runoff combined with spring rains; 
resulting in an unusually high snow melt.  The flume was nearly overwhelmed and the portion that 
passes through the dam failed.  Some fairly serious erosion of the dam resulted, but emergency 
repairs prevented further damage.   Contamination of the water supply was prevented.  The 2015 
runoff was unusually high as well, due to the amount of snowfall in April and unusually warm 
temperatures in June; necessitating emergency action again.  The State Engineer has now strongly 
recommended that the flume be replaced.  Because other repairs to the district’s three dams were 
also urgent, a large portion of the district’s capital spending in the last 15 years has been to 
maintain and upgrade district dams.   
 
This project proposes a buried pipeline to replace the flume.  Concrete inlet and outlet structures 
will be constructed, and a trash rack will be installed at the inlet. 
 
There are two primary objectives: 

1.  Protect water quality of the City of Leadville 
2. Prevent failure of the Evans Reservoir dam.   

 
 Study Area Description 
Lake County was one of the original 17 counties created by the Colorado legislature in 1861.  It was 
named after Twin Lakes and is located in the center of the Colorado Rocky Mountains.  Leadville, the 
county seat, is the highest elevation incorporated city in America.  (see Appendix A: Study Area 
Map) 
 
II.  Project Sponsor 
 
Parkville Water District is the sponsor and loan applicant.  It is a Title 32 Colorado Special District 
formed in 1964; taking over the operations of the Leadville Water Company, a private company that 
originated in 1879.  The original Leadville Water Company acquired direct flow and storage water 
rights, constructed raw water storage facilities and constructed a distribution system that served 
Leadville for approximately 85 years.   
 
Parkville Water District is a water-only utility providing drinking water to about 5,000 people in 
the city of Leadville and surrounding area, a service area covering approximately 4.3 square miles.  
Much of the original 1880’s water system is still in use today in Leadville.  This includes much of the 
distribution system, transmission and source facilities, and three storage reservoirs.  Parkville is 
one of the highest municipal water systems in the world.  It lies at the top of the Arkansas River 
Basin, and is the first water user of the Arkansas River. 



 
The District has five Directors who serve two or four year terms, and are chosen by election.  The 
power and duties of the Board are described in the Bylaws of the District (see Appendix B:  Bylaws). 
 
 Revenue Source 
The District derives the majority of its revenues from monthly metered service charges and 
connection charges (see Appendix C:  Rate and fee schedule).  At their July 2015 meeting, the 
Parkville Water District approved a rate increase, effective September 2015.  It will affect the 
customer base rate, and will be an approximate 4% increase for each customer class based on 
service diameter, as shown in the table below.  This increase should net over $50,000 in revenue to 
the district on an annual basis. 
 

 
 
 
 Water Supply Facilities 

 Big Evans Gulch Reservoir No 2 (aka Mountain Lake).  Decreed Capacity: 46 acre feet  

 Mountain Lake Reservoir (aka Diamond Lake).  Decreed Capacity: 122 acre feet  

 Evans Gulch Reservoir.  Decreed Capacity: 23 acre feet  

 12-inch diameter tile line collection pipeline in Evans Gulch  

 Elkhorn Shaft pumping facility  

 Evans Gulch Water Treatment Plant  

 Evans Gulch 1,000,000 gallon clear water storage tank 

 Carbonate Hill 500,000 gallon clear water storage tank  

 Three wells and pump stations at the East Fork of the Arkansas River, north of Leadville  

 Approximately 33 miles distribution and transmission piping and lines  

 SCADA system to monitor and control the distribution system  

 Office and equipment yard at 2015 Poplar Street 

 Canterbury Well and pipeline 

 Inactive – Canterbury Portal pump station, Iowa Gulch intake structure and pipeline ROW, 
Empire Gulch intake structure and pipeline ROW. 

 
 
 
 
 
 
 
 
 
 

Base Rate Size Current New

Residential 3/4" 36.00$               37.50$               

Commercial 1" 63.25$               65.75$               

Commercial 1 1/2" 122.00$             126.90$             

Commercial 2" 194.00$             201.75$             

Commercial 3" 391.00$             406.65$             

Commercial 4" 858.50$             892.84$             



III.  Water Rights 
 
 Water Availability 

 

 
 
 Water Supply Demands 
The District’s annual demand is approximately 1,400 acre feet.  Average daily demand ranges 
seasonally between 1.1 mgd to 1.4 mgd (102 – 131 acre-feet per month).  The peak daily demand is 
approximately 2.2 mgd. 
 
IV.  Project Description – Analysis of Alternatives 
 
 Description of Alternatives 
 
Alternative 1:  No-Action Alternative 

 Continue annual significant maintenance, repair, and monitoring of the existing flume. 

 A possibility of damage to dam during high-flow events will remain.  The District may not be 

able to react fast enough to prevent damage to the dam embankment. 

 There is also a possibility of the stream breaking through the flume and entering the 

reservoir.  This would cause problems for the water treatment plant, which is not designed 

to handle the high turbidity flows that are carried by the flume.  It may be necessary to shut 

down this water supply for several days, seriously impacting water supply to Leadville.  

This could also result in a loss of reservoir capacity and require the reservoir to be cleaned 

of debris periodically. 

 Recent high-flow events show existing flume has insufficient capacity for major events. 

 The State Dam Engineer has recommended the flume be replaced, so this is not a preferred 

alternative.  

Alternative 2:  New Flume with Same Alignment – SELECTED ALTERNATIVE 
 Several material options were considered:  corrugated steel, corrugated HDPE, Hobas pipe, 

steel pipe, concrete pipe, solid wall HDPE, and pre-formed concrete 3-sided structures.  

Solid wall HDPE is recommended.  It is durable, and will be able to withstand the high-

turbidity flows that it will carry.  It is also the lowest cost option deemed acceptable by the 

State Dam Engineer.    

 Both open and closed designs were considered.  Open structures appear to be cost 

prohibitive and safety concerns would remain.   

Water Rights above Evans Reservoir Appropriation Date # Unit # Unit

Starr Ditch 5/1/1860 1555.7 AF 2.15 CFS

Iron Silver Mining Co. Ditch 5/1/1862 3111 AF 4.3 CFS

Evans Gulch Branch Iron Silver Mining Co. Ditch 6/1/1863 1591 AF 2.2 CFS

Evans Gulch Reservoir #2 11/1887/1903 189 AF

Evans Gulch Reservoir 1879/1903 21 AF

Mountain Lake Reservoir 1889/1902 122 AF



 Several sizes of pipe/flume were considered.  There is a need to increase capacity over the 

existing flume.  Proposed twin 48” HDPE have nearly twice the capacity of the existing 

flume.  54” HDPE is also being considered. 

 The pipe could be smaller in diameter with a thicker wall, but this increases the cost of the 

pipe considerably.  48” DR 32.5 has a wall thickness of nearly 1.5 inches, which should 

provide for a long, but indefinite, life of the flume. 

Alternative 3:  New Flume with Different Design-No Inlet/Outlet Structure 
 A design without inlet and outlet structures would reduce cost, but is not recommended. 

 Inlet and Outlet structures help to protect the flume and dam.   

 Inlet structure is required to efficiently get flow into pipes and provide sufficient head for 

required flow rate.   

 Discharge structure is needed to dissipate the energy of the high velocity flow in a 

controlled manner. 

Alternative 4:  New Flume with a different Alignment 
 Unable to find a practical alternate route. 

 
Alternative 5:  Divert Stream into Lake 

 Turbidity causes problems for treatment plant: lasts for weeks. 

 Modifications to the treatment system to handle high turbidity inflow would be costly, both 

for initial construction and ongoing operating costs. 

 Loss of reservoir capacity due to debris and silt. 

 Requires cleaning of reservoir to maintain capacity. 

 
Alternative 6:  Divert Stream into Lake Overflow 

 Requires change in alignment of stream: would impact wetlands and require wetland 

mitigation and individual 404 permit.   

 Time intensive.  Permit may be denied.   

 Environmental issues. 

 
 Project Description 
Alternative 2 is the selected alternative (see Appendix E: Parkville Flume Drawings).   
 
Phase One of the project is nearing completion, and includes preliminary design and engineering, as 
well as environmental and cultural assessments. 
 
Phase 2 will see the design drawings finalized.  A wetlands survey will be made.   
 
The existing wooden structure will be demolished, although a section of the flume will be preserved 
and moved for a historic display.  The area will be cleared and a trench excavated.  Two 48” or 54” 
HDPE pipes will be installed, side by side, in close alignment with the original flume.  Water will be 
diverted during construction.  A concrete inlet structure will be installed, with trash rack and 
turnout flume.  The stream bank will be raised at the inlet.  Rip rap, a baffled outlet, and a concrete 
outlet structure will be installed where the flume exits below the Big Evans Reservoir dam. 
 
W.W. Wheeler will perform QA/QC testing and construction observation, working with the State 
Engineer’s Office for design review and approval.   



Cost Estimate 

 
 
 

BIG EVANS RESERVOIR BYPASS FLUME REPLACEMENT

BUDGET BY TASK & FUNDING SOURCE
TASK DESCRIPTION  Parkville  Grant/Loan  TOTAL COST 

PHASE 1:  FUNDED BY PARKVILLE WATER DISTRICT

Task 1 PRELIMINARY DESIGN & ENGINEERING

1A Prel iminary Des ign 34,494         34,494         

1B Environmental  & Cultura l  Resource Assessment 7,769           7,769           

1C Topo Survey 1,000           1,000           

TOTAL TASK 1 43,263$       -$             43,263$       

PHASE 2:  FINAL DESIGN & CONSTRUCTION

Task 2 FINAL DESIGN & ENGINEERING

Flume Documentation 3,958           3,958           

Wetland Study 1,979           1,979           

Construction Engineering 19,791         19,791         

Genera l  Work - Survey 5,400           5,400           

TOTAL TASK 2 -$             31,128$       31,128$       

Task 3 CONSTRUCTION - FLUME

Mobi l i zation/Demobi l i zation 7,916           7,916           

Demo exis ting s tructure 18,225         18,225         

Move/Set up Display Section 2,500           2,500           

Clearing/Grubbing 4,824           4,824           

Excavation 8,213           8,213           

Insta l lation of 48" HDPE Flume 196,783       196,783       

Bedding, Backfi l l , Compaction 33,579         33,579         

Miscel laneous 2,768           2,768           

Divers ion and Dewatering 6,750           6,750           

Reclamation 9,516           -               9,516           

Eros ion Control 3,456           3,456           

Contractor Overhead 31,665         31,665         

Bonds , Insurance 3,958           3,958           

TOTAL TASK 3 12,016$       318,137$     330,153$     

Task 4 CONSTRUCTION - INLET STRUCTURE

Inlet 32,063         32,063         

Trash Rack 10,800         10,800         

Turnout Flume 6,723           6,723           

Ra ise Stream Bank at Inlet 1,978           1,978           

Miscel laneous 2,768           2,768           

Divers ion and Dewatering 2,700           2,700           

TOTAL TASK 4  $              -    $       57,032  $       57,032 

Task 5 CONSTRUCTION - OUTLET STRUCTURE

Rip Rap 7,974           7,974           

Baffled Outlet 35,897         35,897         

Lean Concrete around 48" HDPE 9,450           9,450           

Miscel laneous 2,768           2,768           

Divers ion and Dewatering 2,700           2,700           

TOTAL TASK 5  $              -    $       58,789  $       58,789 

Task 6 CONSTRUCTION MANAGEMENT

QA/QC Testing 3,958           3,958           

SEO Des ign Review Fee 1,187           1,187           

Owner Contingency 7,916           7,916           

TOTAL TASK 6  $       13,061  $       13,061 

TOTAL PROJECT COST 55,279$       478,147$     533,426$     



Implementation Schedule 

 
 
Because of weather and flow constraints, this project can only be constructed during late summer 
or early fall.  It would be preferable to construct in 2015, but construction may have to wait until 
summer of 2016. 
 

Impacts 

 Natural Environment – An Environmental assessment has been made, and no negative 
affects are expected to occur as a result of this project.  A wetlands survey will also be made. 

 Man-Made Environment – A cultural assessment has also been made.  A section of the flume 
will be removed, preserved, and relocated; in order to preserve the historical significance of 
the flume, and tell the story of early mining and settlement of the area. 

 
Institutional Feasibility 

No permitting problems are anticipated, and project engineers, W.W. Wheeler, will work with the 
Dam Safety Engineer as appropriate during final design and project construction. 
 
 
V.  Financial Feasibility Analysis 
 

Loan Amount  
The loan amount requested is $180,000 to be financed at 1.95% over 10 years.   
 
 Project Funding Summary  
 

 
 

Loan Cost 
The cost per year of this loan is estimated at $19,986.  Interest paid over the 10-year life of the loan 
will total approximately $19,864.   
 

Loan Repayment Sources 
Parkville Water District income from fees and assessments will be the source of funds for collateral 
and loan repayment.   
 

Financial Impacts 
New revenues resulting from an increase in tap fees are estimated to net an additional $50,000 in 
annual revenue, an amount sufficient to cover the annual cost of this loan.  See Appendix E and F for 
the 2015 Adopted Budget and 2013 Audit for Parkville Water District. 

 
 
 
 

TASK PROJECT SCHEDULE START DATE FINISH DATE

1 FINAL DESIGN NTP NTP + 60

2 CONSTRUCTION* NTP + 30 Nov '15 or '16

3 CONSTRUCTION ENGINEERING & MANAGEMENT NTP 12/31/2016

Pikeville Water District (minimum of 5% of grant) 55,279                 18% of grant total

Basin Grant Funds (at least 5% required) 50,000                 17% of grant total

Statewide Grant Funds 250,000               

CWCB Loan (no more than 90% allowed) 180,000               34% of total project

TOTAL COST 535,279               



 
VI.  Conclusions 
 

 Parkville Water District is a Title 32 Special District with the ability to enter into a contract 
with the CWCB for the purpose of obtaining a Water Project Loan. 
 

 The project is technically and financially feasible. 
 

 Funding by a combination of WSRA Grants and CWCB Loan ensures the financial viability of 
this project, and also ensures that much-needed repairs will be constructed in a timely 
manner, protecting human health and safety in the City of Leadville and surrounds. 
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NOTES:

1. INSTALL 12G COPPER LOCATING

WIRE ON TOP OF ALL HDPE PIPE.

2. DAYLIGHT AT EACH END IN

VALVE BOX, COIL 6' IN BOX.

3. INSTALL MYLAR WARNING TAPE

6" ABOVE HDPE PIPE.

NOTE:

ROUTE LOCATING WIRE AND WARNING

TAPE AROUND MANHOLES.
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NOTES:

1. CONSTRUCT FROM 4000 PSI CONCRETE.

2. CONSTRUCT WITH 60 KSI REBAR.

3. CONSTRUCT IN ACCORDANCE WITH ACI 318.

4. CHAMFER ALL CORNERS 

3

4

" (NOT SHOWN).

5. NOT ALL REBAR SHOWN FOR CLARITY.

6. USE 316 SS CONCRETE ANCHORS.

7. TURNOUT VALVE TO BE WALL-MOUNTED 18" SLIDE

GATE W/ ALUMINUM FRAME AND 16" HANDWHEEL:
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TRASH RACK
REF. SHEET 9

8" DIA. HDPE
VENT PIPE (TYP 2)

(FIELD FIT 12" SS SCREEN)

FLOW

18" TURNOUT
VALVE

TRASHRACK

3
4" x 6 58" SS EPOXY
ANCHOR BOLT
(TYP 6)

DETAILS

STOP LOG BRACKETS3

0 1 2 4 6

Scale in Feet

INLET STRUCTURE
INNER FACE

STOPLOG BRACKET
(TYP 4),
REF. SHEET 11

1
2" DIA. X 4" SS EPOXY

CONCRETE ANCHOR (TYP 4)

18" DIP PIPE TO RESERVOIR
MIN. SLOPE 0.5%
(FIELD FIT)

PIPE INVERT
10,506.7'

3'-0"

2'-0"

8"

6'-0"

3'-0"

10'-8"

1'-6"

1'-0"

19'-10"

9'-4"

10"

10,514.7' (TOP OF WALL)

6" GRAVEL BED,
COMPACT W/ 3 PASSES

VIBRATORY PLATE COMPACTOR

2'

#5@12 EF

N 1521047.92
E 2784638.28

#5

24" OVERLAP
(TYP)

1'-6"

6"

15' - 11 

1

4

"

CAST 18" DIP.  STUB INTO
WALL, WELD TAB TO PREVENT
PULLOUT, WRAP W/ ADEKA
MC-2005T

1"

2'-11"

6'-0"

12'-0"

48" HDPE WALL ANCHOR, CENTER IN WALL
TRIM FLUSH W/ WALL,
BEVEL INSIDE AT 45° (TYP 2)

ADEKA MC-2005T WATERSTOP
(TYP 2)

#5@12

MIN. EMBED

#4 HOOP
(TYP 2, PER PIPE)

4 

1

2

"

3"

WATERSTOP

2"x 4"
KEYWAY

WINGWALL

FLOOR

#5@12 EF (TYP.)

#5@12" BEND,
24"x 24"

2'-0"

2'-0"

13' - 8 

1

2

" INLET WALL REBAR
SECTION

B
6

0 1 2 4 6

Scale in Feet

B
6

6'-2"

FLOW

10"

5'-5

3

8

" 5'-5

3

8

"

#
5@

12
 E

F 
(T

YP
.)

#5@12 T&B

#5

#
5@

12
 E

F

#5@12 T&B

#
5@

12

#4 EDGE BAR EF



PLAN VIEW
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NOTES:

1. CONSTRUCT FROM 4000 PSI CONCRETE.

2. CONSTRUCT WITH 60 KSI REBAR.

3. CONSTRUCT IN ACCORDANCE WITH ACI 318.

4. CHAMFER ALL CORNERS 

3

4

" (NOT SHOWN).

5. NOT ALL REBAR SHOWN FOR CLARITY.

6. RIPRAP NOT SHOWN IN ALL VIEWS.
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DRAWING NO.

BIG EVANS RESERVOIR

STORMWATER MANAGEMENT/ BMP's

PLAN VIEW

Leadville, CO

DCM

1/21/15

...

SMM

1/21/15

As Noted

SHEET 8

A

PARKVILLE WATER DISTRICT

INSTALL SILT FENCING AROUND DESIGNATED WETLAND AREAS

AND ON THE DOWNHILL SIDE OF DISTURBED AREAS THAT ARE

TRIBUTARY TO THE FRESH WATER SYSTEMS.

INSTALL STRAW BALE DIKES IN DRAINAGE SWALES THAT ARE

DOWNSTREAM OF DISTURBED AREAS AND TRIBUTARY TO THE

FRESH WATER SYSTEMS.

5' - 6'

NOTES:

1. BMP LOCATIONS SHOWN ARE ESTIMATED BASED ON SLOPES

AND DRAINAGES.  FIELD LOCATING DURING CONSTRUCTION

WILL BE REQUIRED.

2. INSTALL SILT FENCE AROUND ANY SOIL/BEDDING STOCKPILES.

3. CONTRACTOR WILL BE RESPONSIBLE FOR ACQUIRING AND

IMPLEMENTING THE CONSTRUCTION STORM WATER PERMIT.

4. NOT ALL ENVIRONMENTAL CONTROLS SHOWN ARE REQUIRED.

EXTRA CONTROL DETAILS ARE PROVIDED FOR REFERENCE.  IT

IS THE CONTRACTOR'S RESPONSIBILITY TO PROVIDE ALL

ENVIRONMENTAL CONTROLS FOR THE PROJECT, WHETHER

SHOWN OR NOT.

0 10 20 40 60

Scale in Feet

INSTALL SILT FENCE

ALONG EDGE OF LAKE

INLET
48" HDPE PIPE

FLUME

INSTALL SILT FENCE

ALONG DOWNSTREAM SIDE

OF DAM ACCESS ROAD FOR

THE ENTIRE LENGTH AND

AROUND STAGING AREA

DAM

CREST
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T
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U

E
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S

 

R
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D

STRAW BALE

DIKE AS REQ'D

OUTLET

NOTE:

PLACE SILT FENCE AROUND

ANY SOIL STOCKPILES.
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STEEL - TRASHRACK AND STOPLOG BRACKET

GENERAL ARRANGEMENT AND DETAILS

Leadville, CO

DCM

1/21/15

...

SMM
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As Noted

SHEET 9

A

PARKVILLE WATER DISTRICT

SIDE VIEW

TRASH RACK2
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FRONT VIEW

TRASH RACK3

0 1 2 4 6

Scale in Feet

DETAILS

TRASH RACK BARS4

0 1 2 4 6

Scale in Feet

NOTES:

1. ALL WELDED CONSTRUCTION.

2. USE E70XX ELECTRODES.

3. USE ASTM A36 STEEL.

4. HOT DIP GALVANIZE ENTIRE ASSEMBLY AFTER

FABRICATION.

GENERAL ARRANGEMENT

STOP LOG BRACKET5

0 4 8 16 24

Scale in Inches

DETAILS

STOP LOG BRACKET ANGLES6

0 4 8 16 24

Scale in Inches

1'-6"

3"

2A1

MAKE 1 EACH ASSEMBLY

TYP

1/4

TYP

1/4

TYP

1/4

1" X 2" SLOT

(TYP 4)

1" X 2" SLOT

(TYP 2)

3

4

" DIA.

HOLE

1-1/2"

TYP

1/4

15'-0"

6"
4'-9

3

4

" 4'-4

1

2

"

11'-10"

2'-3

1

4

"

10'-4

1

8

"

4"

2

1

2

"

11'-7

1

2

"

3

4

"

1'-5"

4'-9 

3

4

"

1b21b1

1b3

1a1

1b1

1b2

1b3

1a1

MAKE 1 EACH FROM

A36 2"x 2"x 3/8" ANGLE

MAKE 9 EACH FROM

A36 1/2"x 4" FLAT

MAKE 1 EACH FROM

A36 3/4"x 8" FLAT

MAKE 1 EACH FROM

A36 3/4"x 8" FLAT

2a1

2a2

2a1

2a2

1A1

MAKE 4 EACH ASSEMBLY

1a1

1b1

1b2

1b3

MAKE 2 EACH FROM

A36 2"x 2"x 3/8" ANGLE

MAKE 4 EACH FROM

A36 2"x 2"x 3/8" ANGLE


































































































	Feasibility Study-Parkville Water District
	A-Parkville Water District Map
	B-Bylaws-Parkville Water District
	C-2014 Water Rates-Tap Fees
	D-Parkville Flume Drawings
	SHEET 1
	SHEET 2
	SHEET 3
	SHEET 4
	SHEET 5
	SHEET 6
	SHEET 7
	SHEET 8
	SHEET 9

	E-2015 Budget
	F-2013 Audit-Parkville Water District
	G-Letter of Support #1
	G-Letter of Support #2
	G-Letter of Support #3
	Parkville Loan App-signed
	Signed Transmittal Letter



