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Executive Summary 
1 GENERAL 
The City of Newcastle’s water supply system is sourced by four (4) Madison Aquifer wells 
(Newcastle Well Nos. 1, 2, 3 and 4). The oldest and highest capacity well in the system, the 
Newcastle No.1 Well, was drilled in 1949. Flow from the well was measured at approximately 
1,600 gallons per minute open flow. The well now flows directly into the Newcastle system and 
any excess goes to storage.  City records indicate that the artesian capacity of the No. 1 well 
(flowing against system pressure) is approximately 800 gpm. In times of peak use, a 1,500 gpm 
surface pump is used to take the pressure off the well and send more volume to the system. A 
Wyoming Water Development Commission (WWDC) Water Master Plan study (Wester-
Wetstein, 2000) warned of a severe deficit in supply should the No.1 Well fail or be out of 
service for any reason. Due to the age of the No. 1 Well, this is a realistic concern for the City of 
Newcastle. For this reason the City requested funding for the drilling of a new Madison aquifer 
production well. The New Castle Madison Well, Level II Study is in response to this funding 
request. An additional well will allow the City of Newcastle to meet current and future demands. 
The project will also assist, in the supply side, with continued regionalization in the greater 
Newcastle area. 

2 HYDROGEOLOGIC REVIEW 
The Newcastle No. 5 well is located approximately 850 feet northwest of the Weston County 
Animal Shelter and the City of Newcastle Water Department Facilities in the SW¼ SE¼ of 
Section 20, Township 45 North, Range 61 West.  The well is located on property owned by the 
Horton Family Partnership. An access agreement was entered into with the property owners 
prior to drilling the Newcastle No. 5 Well. The well is approximately 850 feet northwest of the 
existing Newcastle No. 1 Well. The selection of the Newcastle No. 5 Well location was based on 
a review of the existing wells in the area and an interpretation of their controlling hydrogeologic 
parameters. The main interest in performing this hydrogeologic review was to determine if there 
was any correlation that could be identified between the larger producing wells, primarily 
Newcastle Well No. 1, the Carlson 
Well and the West End well. 

Based on the information gathered, it 
appears that two things are common 
to the more prolific wells in the area. 
The first of these is the position of the 
wells with respect to the Black Hills 
Monocline (fracture zone) and the 
second is their proximity to the trend 
axis of the positive potentiometric zone 
that extends southward through the 
Newcastle area. Using these 
parameters as guidelines, five 
potential well locations were identified 
and reviewed. These five (5) sites are 
shown in figure 2.  

FIGURE 1 
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After comparing the five 
alternative well location 
sites and presenting them to 
the WWDO Project 
Manager and the City of 
Newcastle, Site B was 
identified as the preferred 
alternative well location. 
The only negative feature 
associated with this site was 
its close proximity to Well 
No. 1 and the potential for 
well interference between 
these two wells. However, if 
the well encounters a 
similar fracture system like 
that in Well No. 1, this 
interference should be 
minimal – similar to the 
interference between the 
“cavernous” wells in the 
Gillette Madison well field.  

3 WELL DRILLING, CONSTRUCTION, AND DEVELOPMENT 
Design and permitting for the Newcastle No. 5 Well was initiated in August 2015. The bids for 
the No. 5 well were opened on October 11, 2016. Three bids were received and the contract 
was awarded to Water System Drilling of Gillette, Wyoming. The Notice to Proceed was issued 
to the drilling contractor on October 27, 2016 and drilling of the Newcastle No. 5 well began on 
November 4, 2016. Construction of the Newcastle No. 5 Well was completed on February 3, 
2017 to a total depth of 2,915 feet below ground level (bgl).  

Based upon the bids received, the award of the drilling contract was based upon the alternative 
well design – telescoping well design. A 17½-inch diameter borehole was drilled to a depth of 
1,504 feet bgl and upon completion of this borehole a 13⅜-inch O.D., 61 lb/ft, API J-55 steel 
casing was set and cemented in place. The 13⅜-inch O.D. casing was to be set at a depth of 
1,500 feet bgl, however at casing joint number 28, approximate depth of 1,143 feet bgl, the 
casing began to stick in the borehole and the contractor was required to work the casing up and 
down a little to get it to fall. After connecting joint number 32 to joint number 31, the casing 
string could not be lowered or raised and it was decided to cement the casing in place where it 
was essentially stuck. The bottom of the casing (cement shoe) is at a depth of 1,262.59 feet 
below ground level (bgl). A total of ten (10) centralizers were spaced along the length of the 
13⅜-inch O.D.casing. 

Prior to drilling the 12¼-inch diameter borehole, Water System Drilling installed the wellhead 
assembly which was comprised of a 14-inch gate valve bolted to a flange fitting that was welded 
to the 13⅜-inch casing. The contractor drilled a 12¼-inch diameter borehole to a depth of 2,570 
feet bgl. Drilling of the 12¼-inch borehole was very difficult and required five (5) bits with an 
average footage drilled for each of the button bits of only 255 feet. In addition to very slow 
drilling, delays were also encountered when the drill pipe twisted off when drilling at a depth of 
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1,764 feet bgl and again when the drill string became 
differentially stuck when drilling at a depth of 2,462 feet 
bgl. Drilling of the 12¼-inch diameter borehole was 
stopped when a fracture was encountered and the bit 
dropped approximately 1½ feet from 2,568.5 feet to 
2,570 feet bgl. 

Prior to setting the 9⅝-inch casing, Goodwell out of 
Upton, Wyoming logged the well (caliper log, 
resistivity/SP log and a gamma/neutron log). Thirty-three 
(33) joints of 9⅝-inch, 36 lb/ft, J-55 steel casing was 
next set without problems from 1,170 feet to 2,567.5 feet 
bgl and cemented in place by Basic Services.  

Initially there were very minimal returns when pumping 
the cement, but after lifting the casing string up just a 
little, the flow picked up and there were good returns 
throughout the cement job (flow was being restricted 
around the hanger). After displacing the cement, the 
driller disconnected the cement head from the drill pipe 
and twisted off with the left to right setting tool from the 
tapered liner hanger. After the water in the drill pipe and 
casing balanced, the cement head was nippled back up 
to the casing and the mud/cement in the 13⅜-inch 
casing was circulated out with 200 barrels of fresh water. 
After 130 barrels of water were displaced there were 
good returns of cement at the surface and approximately 
35 barrels of cement were wasted to the reserve pit. The 
drill pipe setting string with left to right tool was then 
tripped out of the casing and the 14-inch gate valve on the wellhead assembly was closed. 

Goodwell, Inc. ran a cement bond log of the cased section of the well prior to drilling the 8¾-
inch diameter open-hole section of the well. Cement was tagged by the logger at a depth of 
2,452 feet bgl, therefore, there was approximately 116 feet of cement left inside of the 9⅝-inch 
casing. The open-hole section of the well was advanced to the total depth of 2,915 feet bgl. 
Drilling of the Newcastle No. 5 well was completed on February 3, 2017 and the well was 
estimated to be flowing just slightly over 100 gpm.  

4        ACID STIMULATION 
Due to the poor production from this well, flowing approximately 80 gpm, a request was made 
to, and approved by the Wyoming Water Development Office project manager and the City of 
Newcastle to conduct an acid stimulation on the well. A tension-set packer was tripped into and 
set inside the 9⅝-inch casing near the bottom of the casing on February 10, 2017. Acidizing of 
the No. 5 well was conducted on February 14, 2017 by Basic Services from Gillette, Wyoming. 
Basic Services mobilized two pumper trucks to the site, but only the larger of the two was used 
during the stimulation. The pumper truck was next nippled up to the acid filled frac tanks and to 
the 4½-inch drill pipe that was previously set with the tension-set packer. At approximately 1:37 
P.M. Basic Services began to pump 30,000 gallons (approximately 715 bbls) of 15% HCL acid 
into the well. The acid was pumped at a rate between 4.5 and 4.9 barrels per minute (BPM). 
Initial pressure was measured at approximately 300 psi. This pressure continued to drop while 

Drilling Newcastle Well No. 5 
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the acid was being pumped into the well and after 342 bbls of acid were pumped into the well, 
the pressure had dropped to approximately 125 psi. At the end of the acid placement, the 
pressure was approximately 100 psi.  
 
All of the acid was pumped into the well by approximately 4:00 P.M. Basic Services then 
displaced the acid with 75 bbls of fresh water via their pumper truck. After displacing the 75 bbls 
of water, Water Systems Drilling nippled up their 4-inch discharge hose from the triplex pump 
and displaced 1200 bbls of fresh water from three of the frac tanks at a rate of approximately 
580 gpm (122 strokes per minute on 6.5 x 11 triplex pump). The back pressure on the pump 
remained at 250 psi throughout the displacement. After displacing the acid with the 1200 bbls of 
fresh water, the ball valve was shut and the acid was shut-in the well at approximately 6:30 P.M.  
 
At 8:30 A.M. on February 15, 2017 the well was allowed to flow back. The initial flow, for 
approximately the first 30 minutes, was all water (water that was used to displace the acid and 
that remaining in drill pipe). After 30 minutes, the well began flowing back a lot of CO2 gas and 
water. After the well began flowing 
more water, the quality of the water 
being discharged was monitored as 
it flowed out of the reserve pit. The 
pH of the water remained steady 
throughout the day at approximately 
6.0. The conductivity dropped 
steadily throughout the day from 
43,000 micromhos/cm to 12,600 
micromhos/cm. The flow rate from 
Well No. 5 during this flow back 
period averaged approximately 650 
gpm. Construction of the Newcastle 

No. 5 Well is summarized in Table 
1, and an as-built diagram of the 
well is shown in Figure 3. 
 
 
5 WELL AND AQUIFER TESTING 
Investigation of the aquifer response from the production of Newcastle No. 5 well was actually 
initiated during and following the acid stimulation program. The water level (pressure) at Well 
No. 1 was recorded using an In-Situ Level Troll 700 data logger, before the stimulation, during 
the stimulation and during the post-stimulation flow-back period. These data indicated that there 
was communication between the Newcastle No. 1 well and the Newcastle No. 5 well. As a result 
of this known aquifer response between the wells, the well pressures at both the Newcastle No. 
1 well and the Newcastle No. 4 well were monitored in addition to the well pressure at the 
flowing No. 5 well during the aquifer testing program. 
 
The aquifer testing program consisted of a 5-step step test and a 7-day constant rate flow test. 
These tests were performed on March 20, 2017 through March 28, 2017.  The flow rate was 
measured using McCrometer 4-inch and 6-inch propeller flow meters and the drawdown (well 
pressure) data at the three wells were recorded using In-Situ Level Troll 700 data loggers and 
pressure gauges.  Following both the step test and the constant rate flow tests, recovery data 
were recorded.   
  

Flow Back of Newcastle Well No. 5 
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TABLE 1 
Newcastle Well No. 5 Summary 

Owner: WWDC 

DEQ Permit to Construct Number: WDEQ #16-013 

State Engineer Permit Number: U.W. 204822 (Test Well Permit) 

Location: SW¼ SE¼ Section 20  Township 45 North, Range 61 West 
N 43° 51’ 41.4”, W 104° 12’ 24.54”F

Surface Elevation: 4,361 feet MSL 

Total Depth: 2,915 feet BGL 

Formations Tops (GL): Surface          Cretaceous Fall River       
242           Cretaceous Lakota 
322           Jurassic Morrison 
506           Jurassic Sundance 
859           Jurassic Gypsum Springs 
931           Triassic Spearfish 
1,252           Permian Goose Egg 
1,424           Permian Minnekahta 
1,464           Permian Opeche 
1,521           Pennsylvanian Minnelusa 
2,475           Mississipian Madison 
2,876           Mississipian Englewood 

Hole Diameter (GL): 0 - 77 ft      = 26-inch 
77 – 1,504 ft     = 17½-inch 
1,504 – 2,570 ft     = 12¼-inch 
2,570 – 2,915 ft      = 8¾-inch 

Casing (GL): 0 - 77 ft = 20-inch O.D., API J-55 steel casing 
0 – 1,262.6 ft = 13⅜-inch O.D. 61 lb/ft, API J-55 steel casing 
1,170 – 2,567.5 ft   = 9⅝-inch O.D. 36 lb/ft, API J-55 steel casing 

Drilling and Completion Dates: 

Acid Stimulation Dates: 

November 4, 2016 to February 3, 2017 

February 9, 2017 to February 20, 2017 

Testing Dates: March 20, 2017 
March 21-28, 2017 

Drilling Contractor: Water System Drilling, Inc. - Gillette, Wyoming 

Equipment: Failing Strat 100 HB 

Cementing Contractor: Basic Services – Gillette, Wyoming 

Geophysical Logging Contractor: 

Acid Stimulation Contractor: 

Goodwell, Inc. - Upton, Wyoming 

Basic Services – Gillette, Wyoming 



WELL NAME: NEWCASTLE WELL NO. 5 OWNER: WWDC 

ELEVATION (FEET MSL): APPROXIMATELY 4,360 TOTAL DEPTH: 2,915 FEET BGL 

SHUT-IN PRESSURE: 154.5 PSI YIELD: 650 GPM 

SEO PERMIT NO.: u.w. 204822 WDEQ PERMIT NO.: 16-013 

ERA FORMATION LITHOLOGY CONSTRUCTION DETAILS 
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The step test consisted of flowing the well at different rates for a period of approximately 45 
minutes and measuring the total drawdown experienced in the well through each step. 
Production from both the Newcastle No. 1 and No. 4 wells was discontinued on March 20, 2017 
at approximately 12:11 P.M. or approximately 1½ hours prior to the start of the step test. Five 
steps were conducted at the following flow rates: 100 gpm, 300 gpm, 500 gpm, 700 gpm and 
with the valve wide open in which the average flow rate during this step was 725 gpm. The step 
test was initiated at 1:30 P.M. on March 20, 2017 and the last step was was terminated at 5:17 
P.M. Recovery data was collected from 5:17 P.M. on March 20, 2017 until 5:14 A.M. on March 
21, 2017. At this time the well pressure had recovered to 154.4 psi or it had fully recovered.  

There was measurable drawdown at Well No. 1 (6.7 feet) as a result of the total step-test 
discharge from Well No. 5. Well No. 4 only was impacted by approximately 0.4 feet. The specific 
capacity of the Newcastle Well No. 5 is summarized in Table 3-1. Specific capacity of the well is 
simply the flow rate (yield) divided by the drawdown. It is useful in predicting the anticipated 
drawdown at different production levels. 

Table 2 
Step Test Results 

A long term constant rate drawdown test was conducted on the Newcastle No. 5 well from 
March 21, 2017 to March 28, 2017. Newcastle Well Nos. 1 and 4 were used as observation 
wells during this seven day flow test. Due to the production from the Newcastle No. 1 and 
Newcastle No. 4 wells during the 7-day flow test (constant rate), the analysis of the aquifer test 
utilizing standard analytical methods was restricted to evaluating essentially just the first 30 
hours of data. An analysis of these data indicates that in the area of Newcastle No. 5 well the 
Madison Aquifer behaves as a leaky confined system. The heterogeneity of the aquifer is 
demonstrated by the different transmissivity and storativity values calculated from the flowing 
well and each of the observation wells. The Madison aquifer in the near vicinity of Newcastle 
Well No. 5 has an effective transmissivity of 4,560 gpd/ft. The transmissivity and storativity of 
the aquifer between the No. 5 Well and Newcastle Well No. 1 is 17,860 gpd/ft and 1.8 x 10-4, 
respectively and the transmissivity of the Madison Aquifer between the No. 5 well and the 
Newcastle No. 4 well is 12,660 gpd/ft with a storativity of 4.5 x 10-4. 

Based on the flow test results from the No. 5 Well, the long-term sustainability of this well, in 
conjunction with the production from the other two Newcastle wells (Well No. 1 and Well No. 4) 
is 630 gpm with an artesian pressure at the wellhead of approximately 25 to 27 psi. 

6 WATER QUALITY 
Analysis of the quality of water produced from the Newcastle No. 5 well began following the acid 
stimulation of the well. Following the acid stimulation, the conductivity and pH of the water were 
monitored for 18 days to insure that the water quality from the well had recovered from the 
introduction of the acid.  

Flow Rate 
(gpm) 

Drawdown 
(Feet) 

Specific Capacity 
(gpm/ft) 

100 30.26 3.30
300 119.16 2.52
500 160.11 3.12
700 248.0 2.82
725 352.5 2.06
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Temperature, conductivity and pH were 
monitored during the step test and 7-
day constant rate drawdown test. The 
conductivity and the pH of the 
discharged water remained fairly 
constant over most of the constant 
drawdown flow test period.  During both 
the step test and constant rate test the 
pH ranged from 7.01 to 7.6 and 
averaged 7.4 while the conductivity 
ranged from 705 to 962 micromhos per 
centimeter and averaged 811 
micromhos per centimeter. The field 
recorded pH values are in close 
agreement with the laboratory results  
for pH (pH of 7.56). Due to the higher 
conductivity values during the start of 
the step test, the average conductivity 
value during the flow tests is slightly 
above that observed by the laboratory 
(conductivity of 719 micromhos/cm). 
Water samples were taken near the 
middle of the 7-day flow test and at the 
conclusion of this flow test and each of 
these samples were submitted to an EPA certified laboratory for analysis. 
 
The water quality data from several of the Madison Aquifer wells in the Newcastle area were 
reviewed and plotted on a piper diagram (see Figure 4). As shown in this figure, the water from 
the Madison Aquifer in the Newcastle area is classified as a Calcium-Bicarbonate water – fresh 
water. However, all of the City of Newcastle wells, the Crown No. 1 well (Section 33, T46N, 
R61W) and the Salt Creek No. 1 (Post Horizontal Drilling) appear to be influenced by sulfate 
rich water as they trend closer to a Ca-SO4 water than the other four wells. The higher sulfate 
content could be indicative of recharge from the overlying Minnelusa Formation.  
 
No treatment of the water produced from Newcastle Well No. 5 is required other than 
disinfection to maintain a chlorine residual in the distribution and storage tank system. The iron 
bacteria concentration from the water sample grabbed at the end of the flow test was higher 
than the mid-term concentration. The City should monitor these bacteria concentrations, 
however, iron bacteria has not been a problem in the other Newcastle area wells. 
 
 
7 CONCEPTUAL DESIGN – COST ESTIMATES 
The proposed conceptual design alternatives discussed in this section involve several different 
projects which will both add to and expand the existing City of Newcastle water supply system 
and several that will rehabilitate or enhance some of their existing system. A total of five 
different alternatives (improvements) were recommended. These alternatives are discussed as 
follows: 
 

FIGURE 4
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Alternative No. 1 involves tying the well into the existing Newcastle well collection system and 
allowing the well to flow to the pump station to be distributed to the users in Newcastle and/or to 
their storage facilities (See Figure 5.).  
 
Alternative No. 2 addresses one of the 
terms of the access agreement 
executed between the landowner and 
the WWDC/City of Newcastle which 
allowed the No. 5 well to be drilled and 
constructed. Alternative No. 2 involves 
the construction of an 8-inch 
distribution line parallel to the 
transmission pipeline to be constructed 
as part of the Alternative No. 1 project. 
This proposed 8-inch distribution 
pipeline will tie into the existing City of 
Newcastle distribution system and 
provide a future water supply source 
for a proposed development in the 
area of the Newcastle No. 5 well (See 
Figure 5).  
 
Alternative No. 3 involves a retrofit to 
the existing pump station to allow the installation of a wye strainer to collect rock fragments prior 
to entering the suction header of the pump station. City staff has indicated that even though the 
Newcastle No. 1 well is nearly 70 years old (first used February 14, 1949) and the Newcastle 
No. 4 well is almost 40 years old (completed June 25, 1978), these two wells still occasionally 
will heave rock fragments which ultimately end up being passed through the booster pumps. 
This will often time damage the pump impellers resulting in loss of production capability and 
also maintenance/repair costs. 
 
Alternative No. 4 again deals with the pump station. The Newcastle water department staff has 
indicated that it has become difficult to find replacement parts for the pumps. The replacement 
of the pump impellers has been necessary on a more frequent basis because of the damage 
imposed by the pumping of the rock fragments discharged from the wells. In addition to 
replacing the existing pumps for the reasons previously discussed, Alternative No. 4 contains 
several other modifications to the existing pump station. These modifications are: 
 
1. Addition of a 4th booster pump and variable frequency drive (VFD) controller; 
2. Installation of a pressure reducing control valve on the suction header; and 
3. Addition of a chlorine room with a gas chlorination system. 
 
The addition of a 4th booster pump is required in order to utilize the additional water that has 
been gained by the drilling of the Newcastle No. 5 well. The purpose of the pressure reducing 
control valve is to lower the pressure in the suction header during low flow (high well pressure) 
periods. Newcastle water staff has indicated that when the suction header pressure (well 
pressure) is above 30 to 40 psi, the pumps, it is believed by the water staff, will cavitate due to 
the excessive rate at which the impellers are turning due to the backpressure from the artesian 
well pressure. Prior to the completion of this report, the Newcastle water staff was going to 
experiment with the pump skid to try to determine the actual cause of the pump 
vibration/cavitation at the low flows.  

FIGURE 5  (ALTERNATIVE NOS. 1 & 2) 
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One theory that they were going to investigate was that most of the flow, during the low flow 
period (operation of a single pump), was being diverted through the 12-inch bypass piping and 
actually starving the pumps and 
causing them to cavitate. If this is 
actually what is transpiring, the 
pressure reducing valve may not 
be required and instead an 
actuated valve should be 
installed that will close the 
bypass piping just prior to the 
initiation of the booster pump(s). 
The final modification to the 
pump station is the addition of a 
chlorination room that will be 
equipped with a gas chlorination 
system. The proposed addition to 
the pump station for the wye 
strainer and the chlorine room is 
shown if Figure 6. 
 
Alternative No. 5 addresses the 
replacement of the two existing 
collection lines from the No.1 well 
and the No. 4 well (Figure 7). 
Prior to the drilling of the No. 5 
well, the City of Newcastle could 
not afford to take the No. 1 well 
off line for any length of time 
because it is the primary source 
of water for the City. However, by 
combining the flows from the 
No. 5 well and the No. 4 well, 
they will be able to match the production from the No. 1 well, allowing it to be taken off line now 
for a significant period of time. 
 
Both Alternative Nos. 1 and 5 were determined to be eligible for WWDC funding, however, 
Alternative No. 2 involves the construction of distribution system components and it is not 
eligible for WWDC funds. Due to age of the pump station, completed in 2003, modifications to 
the pump station are not eligible for 2018 grant funding from the Wyoming Water Development 
Commission. To be eligible for funding from the WWDC Rehabilitation Program, a facility must 
be completed and in use for at least fifteen (15) years. The pump station has only been in use 
for 14 years. Cost estimates were developed for each of the five alternatives described in 
Section 5.1. These cost estimates were broken down into three groups. These are: 1) 
Alternative costs eligible for WWDC grant funding in 2018; 2) Alternative costs ineligible for 
WWDC grant funding; and 3) Alternative costs associated with modifications to the existing City 
of Newcastle pump station. The City of Newcastle, after reviewing the five alternatives, chose to 
seek funding in 2018 for the construction of Alternative Nos. 1, 2 and 5. The cost estimate and 
proposed funding sources for these projects is shown in Table 3 and detailed cost summaries 
for Alternatives 1, 2 and 5 are shown in Tables 4 and 5. 
 

FIGURE 6 
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8 SUMMARY AND CONCLUSIONS 
The drilling of Newcastle Well No. 5 was successful 
and will provide an additional 650 gpm to the 
Newcastle water supply system. Newcastle’s 
present water rates, for the past two fiscal years 
have met ongoing operation and maintenance 
expenses. The city is completing the tie in of Well 
No. 5 and the replacement of the collection lines 
from Well Nos. 1 and 4, at a cost of $1,085,00.00. 
Retiring the loan portion of financing these 
improvements will add $20,415.00 per year 
(WWDC grant and DWSRF loan) to the city’s water 
enterprise expenses. If the annual loan repayment 
on that debt is to be covered by service charges the 
city’s gross annual water collections will need to be 
increased by that annual amount. Because the 
city’s billing for water is based on a straight forward 
consumption basis, rates might be increased by the 
same percentage as this additional expense 
represents in the overall water department budget.  

 
  FIGURE 7 

Project Component
WWDC Eligible 

WWDC & DWSRF
WWDC Eligible 
WWDC & RUS

WWDC Eligible 
WWDC & JPA Loan

A Level II Newcastle No. 5 Well 214,372.00$                   214,372.00$                   214,372.00$                  

B1
Total Estimated Level III Construction Costs 

(WWDC Eligible - Table 5-2) 777,921.80$              777,921.80$              777,921.80$              

B2
Total Estimated Level III Construction Costs 

(Non - WWDC Eligible - Table 5-3) 92,664.80$                92,664.80$                92,664.80$                

C Total Project Cost to Finance - Levell III Plus Level II   [A+B] 1,084,958.60$            1,084,958.60$            1,084,958.60$            

D WWDC Eligible Costs   [B1] 777,921.80$              777,921.80$              777,921.80$              
E WWDC Grant (67%)   [0.67 * D] 521,207.61$              521,207.61$              521,207.61$              

F Amount to be Funded By DWSRF   [C-E] 563,750.99$              
G Principal Forgiveness  Amount   [0.25 * F] 140,937.75$              
H DWSRF Loan Amount w/ 1% Origination Fee   [F - G] 427,041.38$              

Annual SRF Payments   (2.5% for 30 Years)    [0.0478 * H] 20,412.58$                

I RUS Funding Amount  [C -E] 563,750.99$              
J RUS Grant (45%)  [0.45*I] 253,687.95$              
K RUS Loan Amount   [I - J] 310,063.05$              

Annual RUS Payments   (2.625% for 30 Years)    [0.0486 * K] 15,069.06$                

L WSLIB JPA Loan Amount w/ 1% Origination Fee  [C-E] 569,388.50$              
Annual JPA Payments   (5.38% for 40 Years)    [0.0613 * L] 34,903.52$                

Total Annual Payments 20,412.58$                15,069.06$                34,903.52$                
Newcastle EDU's 2060 2060 2060

Monthly Debt Service Per Tap 0.83$                        0.61$                        1.41$                        
Monthly Operation and Maintenance Costs 0.28$                        0.28$                        0.28$                        

Monthly Cost Per EDU 1.11$                        0.89$                        1.69$                        

LEVEL III COSTS

TABLE 3
Newcastle Madison Well Project

Financing Options 

WWDC Eligible Projects and Alternative No. 2 

LEVEL II COSTS
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Preparation of Final Designs and Specifications         $56,221.40

Permitting and Mitigation $7,500.00

Legal Fees $3,000.00

Acquisition of Access and Rights of Way $0.00 (See Alternative No. 2)

Pre‐Construction Costs (Subtotal # 1) $66,721.40

Cost of Project Components Quantity Unit Unit Price Total Item Cost 

Alternative No. 1 Components ‐ Tie Well No. 5 Into Existing Newcastle Water Supply System

Item 1 Well House Building 1 LS $74,560.00 $74,560.00

Item 2 Interior Well House Piping 1 LS $38,300.00 $38,300.00

Item 3 Well House Yard Piping 1 LS $9,100.00 $9,100.00

Item 4 8‐Inch DR 14 PVC C900 Transmission Pipeline 1260 LF $48.00 $60,480.00

Item 5 8‐inch D.I. MJ x MJ 45° Bend 2 EA $850.00 $1,700.00

Item 6 8‐inch D.I. MJ x MJ 22½° Bend 3 EA $850.00 $2,550.00

Item 7 8‐inch D.I. MJ x MJ 11¼° Bend 3 EA $850.00 $2,550.00

Item 8 Tie In to Existing 8‐Inch Well No. 4 Collection Line 1 LS $3,500.00 $3,500.00

Item 9 Chain Link Fence 1 LS $7,960.00 $7,960.00

Item 10 Power to Well Site 1 LS $31,860.00 $31,860.00

Item 11 New Telemetry and SCADA System 1 LS $250,000.00 $250,000.00

Item 12 Yard Road Base and Site Reclamation 1 LS $3,810.00 $3,810.00

Item 13 Access Road Improvement 12' wide by 4" Thick Base 342 TON $27.00 $9,234.00

Alternative No. 5 Components‐ Replace Existing Well No. 1 and Well No. 4 Collection Pipelines

Item 24 10‐Inch DR 14 PVC C900 Transmission Pipeline 500 LF $60.00 $30,000.00

Item 25 12‐Inch DR 14 PVC C900 Transmission Pipeline 100 LF $75.00 $7,500.00

Item 26 12‐inch D.I. MJ x MJ 11¼° Bend 1 EA $1,000.00 $1,000.00

Item 27 10‐inch D.I. MJ x MJ 45° Bend 1 EA $1,000.00 $1,000.00

Item 28 2‐Inch Service Tap and Connection 1 LS $1,000.00 $1,000.00

Item 29 8‐inch D.I. MJ x MJ 22½° Bend 1 EA $900.00 $900.00

Item 30 8‐Inch DR 14 PVC C900 Transmission Pipeline 140 LF $48.00 $6,720.00

Item 31 8‐inch D.I. Gate Valve and Valve Box 1 EA $2,800.00 $2,800.00

Item 32 Tie In to Existing 8‐Inch Well No. 4 Collection Line 1 LS $2,000.00 $2,000.00

Item 33 Tie In to Existing 10‐Inch Well No. 1 Collection Line 1 LS $2,000.00 $2,000.00

Item 34 Tie Into Existing 12‐inch Inlet Line to Pump St. 1 LS $3,500.00 $3,500.00

Item 35 Road Restoration 234 TON $35.00 $8,190.00

Total Component Cost (Subtotal #2)   $562,214.00  (Sum Items 1‐35)

Construction Engineering Cost (Subtotal #2 x 10%) $56,221.40

Components and Engineering Costs (Subtotal #3) $618,435.40

Contingency (Subtotal #3 x 15%)   $92,765.00

Total Construction Cost (Subtotal #4) $711,200.40

Total Project Cost (Subtotal #1 + Subtotal #4)  $777,921.80

TABLE 4
Newcastle Madison Well Project

Project Alternatives Eligible for WWDC Funding in 2018
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Preparation of Final Designs and Specifications         $6,524.90

Permitting and Mitigation $2,600.00

Legal Fees $1,000.00

Acquisition of Access and Rights of Way $0.00 (See Alternative No. 2)

Pre‐Construction Costs (Subtotal # 1) $10,124.90

Cost of Project Components Quantity Unit Unit Price Total Item Cost 

Alternative No. 2 Components ‐ 8‐Inch Treated Water Distribution Pipeline to Horton Family Partnership Property

Item 1 8‐Inch DR 14 PVC C900 Transmission Pipeline 140 LF $48.00 $6,720.00

Item 2 8‐Inch DR 14 PVC C900 Transmission Pipeline 1260 LF $16.35 $20,596.00

Item 3 8‐inch D.I. MJ x MJ 45° Bend 3 EA $251.00 $753.00

Item 4 8‐inch D.I. MJ x MJ 22½° Bend 3 EA $248.00 $744.00

Item 5 8‐inch D.I. MJ x MJ 11¼° Bend 3 EA $235.00 $705.00

Item 6 Fire Hydrant Assembly 1 EA $6,500.00 $6,500.00

Item 7 Tie In to Existing 10‐Inch  Booster Station Outlet 1 LS $3,500.00 $3,500.00

Item 8 Access Road Improvement ‐Less that Eligible for WWDC Funds 953 TON $27.00 $25,731.00

Total Component Cost (Subtotal #2)   $65,249.00  (Sum Items 1‐23)

Construction Engineering Cost (Subtotal #2 x 10%) $6,524.90

Components and Engineering Costs (Subtotal #3) $71,773.90

Contingency (Subtotal #3 x 15%)   $10,766.00

Total Construction Cost (Subtotal #4) $82,539.90

Total Project Cost (Subtotal #1 + Subtotal #4)  $92,664.80

TABLE 5
Newcastle Madison Well Project

Project Alternatives Not Eligible for WWDC Funding


