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September 18, 2012 

 

Alpensee Water District  
Director Mr. Don Skotty 
PO Box 2204 
Frisco, CO 80443 
 

Dear Don, 

Based on our earlier discussions at Alpensee Water District (AWD) meetings for technical support I 
accepted your design basis and drawings for AWD on September 17, 2012.  These records consist of 
one 8” stack of files (not collated) and one 50 gallon garbage bag full of drawings, with no master 
list.   

I have done a casual survey of the information.  I now find that there is enough confusion to require 
my formalizing our communications and working relationship.  I am making AWD the same offer 
for my skills that I provide for the US Government, US Military, and US Intelligence agencies.  My 
services are free subject to the following requirements:  The AWD shall pay for all out of pocket 
expenses.  All out of pocket expenses will be defined and approved before expenditure by AWD 
board of Directors.  The AWD will indemnify and hold harmless myself (David Flanigan) and my 
Company, David Flanigan, Ltd.  The agreement must be confirmed in writing and is subject to 
approval by my Boss, who is a Director of AWD, C.J. Winkle.  A conclusions and findings are subject 
to review.   

The AWD and its directors are covered by insurance and other elements that protect the Directors 
from litigations based on the decisions they must make.  I require the same protection because the 
Developer and Former Board member Laurence (Larry) A. Smith was the approver of most of the 
Development work.  I am still working full time and the work completion is subject to my free time 
available.  My free time and ability to earn an income could be severely limited by litigation, be it 
nuisance or not.   

All analysis and information that I provide will be subject to secondary review; which should be 
done by the AWD Board of Directors or whom the Board deems qualified.  Most of the problems and 
issues AWD faces are the result of lack of adequate review during the process of developing the 
AWD.  The documentation you provided has uncovered several problem issues so far.  But, the 
documentation provided is far from complete.  My first recommendation is that you ask the 
previous AWD board members, the previous AWD Operator, and AWD Developer; including 
General Contractor, Engineering firm and County or State Officials involved for records which may 
clarify changes made to the AWD from approved design basis to the system you have now.   
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The second recommendation I have is that you institute a change track and control system as 
soon as possible for AWD.  Many of the issues you now face are the result change to the AWD 
operating system from the original design basis with hazard mitigation or economic cast review.    

QUALIFICATIONS 

David Flanigan received a BS (81), MS (83), and PhD (86) from the Colorado School of Mines in 
Chemical Engineering.  The work experience will be condensed to items concerning the tasks 
required by AWD.  1978-1981 US Geological Survey, Ground Water Hydrologist.  1984-1994 
Conoco/DuPont R&D+Technical Service.  1986-1990 Senior Research Engineer, developed process 
systems for offshore/onshore drilling and production of Oil and Gas.  This includes fire mitigation, 
hazard analysis, and systems analysis for North Sea, Alaska, and US domestic Operations.  1990-
1994 Senior Research Supervisor built and operated initial plants for Freon replacements HFC-
134a and HFC-32.  Process design, hazard reviews and fire mitigation analysis for these 20million 
USD facilities.  1994-2004 Consultant for the DuPont Company: More than 100 process designs and 
hazards reviews from pilot to commercial plant which included fire mitigation and risk assessment.  
1994-Current Principal Engineer for David Flanigan, Ltd.: Provided process design and hazard 
assessment mitigation design for Clariant, DuPont and Nuclear Fuels Services.  2003-2006 Co-
chairman of the Board for Fuxin HengTong Fluorine Chemicals Ltd. (FHT): Process Design, Hazard 
Analysis. Project Engineer for construction.  2006-Current Technical Director for Tianhe Group: 
FHT merged with Tianhe: Design, Build, and construct Tianhe Company plants which manufacture 
chemicals using processes with conditions that are immediately dangerous to life and health 
producing Fluoro-chemicals and polymers.  Designs also include fire mitigation, fire suppression, 
domestic or potable water systems.   

CONFLICTS OF INTEREST  

I have certain conflicts of interest that should be understood before reading any report I might 
make to the AWD.  I am customer of the AWD, and as such I live in the district where fire mitigation 
is dependent on the AWD.  My wife, C.J. Winkle is member of the Board of Directors of the AWD.   

INITIAL REPORT FINDINGS 

 

Please remember my findings here are subject to change based on complete review of all the 
information provided.  I find it necessary to make this report so that the AWD Board of Directors 
can begin to assess the needs for the AWD and the current risks for the AWD and its customers.   

50 GALLON GARBAGE BAG OF DRAWINGS 
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WORK DONE TO DATE 

1.  Sort the drawings into two piles:   
A.  AWD system drawings.  So far I have found no Process and Instrument (P&ID) drawing 

certified or signed to indicate an as built state.  Out-lot A is lot in Highland Meadows 
which is given easement from lots 22 and 23 for the purpose of water storage and 
distribution for the AWD.  But this lot is not owned or maintained by the AWD.  In the 
most recent AWD meeting, September 17, 2012, the public was told that Lot A belongs 
to the former Developer and AWD Board member Larry Smith and other Smith family 
members.  But lot A was not on the list of customers of AWD, though Lot A receives fire 
mitigation from AWD.  Lot A was surveyed and photographed.  Elevations were also 
taken.  This work was done to provide data to see if Lot A could be used in Lot A’s 
original intent or some other support capacity.  Please find Figure 1;  As built for 2 of 2 
sewer HM draw, the only “As Built”  PUD distribution drawing found so far.   

B. All others; which are mostly the project drawings for homes in the Highland Meadows 
PUD.  Early project plans are minimal.  The plans become more detailed and substantial 
as they become more current.  The AWD was informed by phone via director Skotty of 
the PUD house project drawings.  Director Skotty and the AWD Board will determine 
what to do with the drawings.    

2.  Looked for drawing to determine what is in Highland Meadows PUD.  Figure 2, HM PUD 1 
of 2 for 14 lots W of HS  shows 14 more lots in the original Highland Meadows PUD 
submission for AWD.  

3. Found a drawing to locate Lot A accurately and did a survey for initial determination of use.  
Please tell me if I should proceed with any options using Lot A, since AWD or the HM PUD 
do not control its use currently.   

WORK NEEDED 

1.  Determine a method to scan or photograph the drawings that can provide the detail 
required for review.   

2. Catalog all drawings in a worksheet or data base.  The AWD board will advise me on which 
are to be electronically stored.   

3. At this time I assume all E4 drawings related to the AWD treatment and distribution system 
will be scanned as soon as the method is finalized.    

4. The AWD board will inform me where to deliver the drawings once they are available 
electronically.   

 

8” STACK OF FILES 
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The files are in used file folders with no descriptions or collation.  I needed somewhere to start so 
briefly scanned through all the files visually.  There are some things I think the AWD Board needs to 
know at this time.     

1.  November 26, 2001 hydrant flow test report from Martin/Martin Consulting Engineers 
(MM).  I pulled this report and randomly checked it for accuracy.   See Figure 3, 20011126 
MM flow hydrant flow test. 
A.  I found a hydrant listed as Lot 23 which was tested.  But there is no hydrant on lot 23.  

There is a hydrant across the road on lot 19 or 20.  I am not sure which lot it is on 
because the hydrants are not marked on as built or other drawing reviewed.  The 
drawing key shows the symbols, but the locations are not marked.  I could not easily 
find a survey marker.  I need to get a Segment Length (SL) from a plat drawing as pace it 
out to find the lot location for the hydrant.  So if there was an error in hydrant location 
in randomly picked test, then how much confidence should I have in the rest of the data? 

B. The test flows on the hydrant show low flow at the highest hydrant, lot 27, 1250GPM, 
elevation 9310ft.  The highest flow is at “Lot 1,2” hydrant, 1790GPM, elevation 9120ft.   

C. The elevations are from the MM test report.  There are no values on the drawings from 
Range West that have been reviewed.   

D. If the Lot 27 hydrant passed, then the flow was determined to be enough.  Since the test 
required 2 @655GPM and 2@165GPM pumps the low figure must be somewhere near 
the required flow.   Total name plate flow is 1640GPM.  How do we explain the test flow 
of 1790GPM at Lot 1, 2 hydrant; 10% higher than name plate?  I know gravity could be 
possibly lower at this altitude depending on the density of the earth in this local area.  If 
the measurement is biased 10% at the low elevation, then the flow at hydrant lot 17 
may only be 1125GPM.  So is 1125GPM enough for the system criteria?  This report is 
signed by a Professional Engineer with no basic system check?   

E. A secluded single home fire with an adequate fire hydrant out front is considered to be a 
3 hour event.  So 3x60x1250= 225,000 gallons are required to fight the fire.  The storage 
vault is reported as 275,000 gallons.  The tank must be kept 82% full to have enough 
water to fight a potential fire.  The well production rate should be checked.   

2. The Farmer’s Korner Water District Design basis is in Figure 4,  Farmers Korner Water 
Use Assumptions.   This is not for designing a water distribution system.  This is for water 
rights assignment.  No dynamic or peak rate is estimated.   

3. Well #1 and Well #2, also known as wells 52910-F and 52911-F respectively.  Court Case 
numbers 93CW241 (A) and 98CW296.  Both wells have the same court case references.  The 
wells are limited to 100gpm and 20.66 annual acre-ft for production of water.  The permits 
are not in the name of AWD.  The permits are assigned to Farmers Korner Inc. C/O Bishop-
Brogden Assoc. Inc.  So it appears that AWD may not even have a permit to get water from 
the wells.  However, the water is assigned to “Domestic use in Highland Meadows 
Subdivision & Alpensee 3 Subdivision”.  Permit dates are 5/31/2001.  So total raw water 
production is limited to 200GPM, provided the wells produce this much.  You cannot 
therefore, mitigate a fire using the production from the wells.  Typically a pond is made to 
hold water for fire fighting.  But, a pond freezes in the winter.  So the 275,000gallon vault is 
the under-ground fire water pond or supply.  Again the level cannot drop below that 
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required for a fire mitigation incident.  Therefore, the operation where the level in the tank 
was taken down put the AWD at risk.  The operator of the distribution system needs to be 
given a minimum reserve level for fire mitigation.  The level in the vault cannot drop below 
the minimum without fire watch or special precautions.   

4. Well test reports are for MH-25403 in April 15, 1995 by the Office of State Engineer.  6.5” 
casing 38ft deep. Test rate was 50GPM.    MH-35971 was tested by the Samuelson Pump Co.  
on July 14, 1999.  The casing was 10”.  The depth was 50’.  Standing water depth 8’9” draw 
down to 24’ 9” in 20 minutes at >200GPM test flow.  Apparently they do not know the 
production test is done at steady level to see the well production limit.  How these wells are 
related to the ones AWD uses is not known.  So I have no sense of the ability for AWD to 
produce water.  But, we know AWD is limited to 200GPM production per day.  Figure 5 is 
Well drill and reports, 7/14/1999. 

5. The system summary for insurance was generated on July 12, 2001.  The equipment is 
valued at 700,000USD as is indicated in   
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6.  
7. Figure 6, Equipment value/system stats letter, 6/12/2001.  
8. Water right applications started in June 1992.  Refer to Figure 7, 19920621 water rights 

start.  
9. The hydrant count for the AWD is in Figure 8, Hydrant count 8/4/2004.  This is a hand 

written memo to Matt.  Matt’s name, address, and function are not known.  All of the AWD 
hydrants were not tested.  Only those in the above test report from MM are confirmed as 
functional.  The district has been operating for some time now.  So a flow test is not 
necessarily required, but the hydrants should have been tested for operation at some time 
during the past 11 years.  I recommend the AWD board put this as an action item for future 
work.  If water is needed in the district, then you might want to take it from different 
hydrants to make sure all the hydrants function.  Please also note there 18 hydrants in the 
district.  One hydrant services the Mobile Home Park and High School.  So the AWD has been 
providing mitigation for the High School and Mobile Home Park at no cost?  I did not see 
these properties on the AWD customer list at the AWD meeting.   

10. A copy of the New Water System Capacity Planning Manual is in the file.  This document is 
more than 60 pages.  The cover page, County Health Contact, and Approval Flow chart are in 
Figure 9, Cover of Capacity Plan Manual no date.  The manual says you can get a copy of 
the Design Criteria for a potable water system by calling 303-692-3500.  The manual has no 
revision date.  However, forms in the manual are dated 12/97.   A copy of the design Criteria 
for Potable Water Systems is in the file, dated March 1997.  The Design Criteria costs $5 USD 
and has more than 100 pages.  I recommend someone from AWD call and see if the Design 
Criteria has changed and get copy of the updated Design Criteria if available.   There are 
regulations as to what labs can be used and they are found in Article 1.2.3(8).  I assume this 
the Colorado Code.  These documents will get scanned when time is available.   
 

LOT A SURVEY  

I did a survey of Lot A by finding the segment lengths of Lot 23 and Lot A.  I walked a known section 
where Lot 23 makers were still up.  The calibrate step on un-even ground was 2.27ft/step.  This led 
me to the survey markers put up a long time ago at the southern edge of Lot A.  Picture of the Lot A 
lot lines were taken and sent to the AWD Board.  The building envelope of Lot 23 appears to have 
been moved or changed from plot drawings.  The survey notes are in Figure 10,  20120918 Lot A 
survey notes.  Elevations where measured using the I-Phone App Trekkers Altimeter.   

Point Description Map 
Based 
Elev ft 

GPS 
Based 
Elev ft 

Reference 
based Elev 

ft. 

Reference 

Lot 22 House Main Floor 9307 9321 9301 Range West Survey Lot 22 
Lots 22/23 west corner 9331 9331   
Lot A NW corner  9344 9337   
Lot A NE corner 9324 9334   
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Lot A SE corner  9305 9338   
Lot A SW corner 9343 9343   
Lot A center  9342 9342   
Hydrant lot 19/20 9213 9291 9286 MM hydrant test report  
Hydrant Lot 17 9288 9286   
Hydrant Lot 27  9295 9330 9310 MM hydrant test report 
 

The GPS values appear to be within 20’ or 0.2% error.  A storage tank would then set at about 
9342ft.  The head pressure is given by density x gravity x height.   

To service fire mitigation would then require 35 psig at the highest hydrant.  This would be Lot 27 
at 9330ft.  35 psig is about 76.2 ft of head.  We need also to provide for friction losses.  So we need 
about 100ft of head at normal gravity.  The force of gravity varies as the distance to the center of the 
earth, but is also affected by the local density of the earth.  This means we may have more height.  
The height difference at grade is currently 9342-9330=12ft.  So we would have elevate the tank 
100-12ft =88ft to the bottom of the tank.  The local trees are 60-63 ft tall.  If we want to provide fire 
mitigation, then a 30ft diameter tank would have to be 50ft tall to hold the water plus be elevated 
from the ground or grade by 88ft.  So the water tank would be 88+50=138ft tall, surrounded by 60ft 
trees.   Now we know why the design basis was changed to pump pressurized system.   

OTHER OPTIONS  

1.  Lot A could have a small pressurized tank that would make sure the water system would 
not empty from normal use in the event of an electric outage.  The tank would need to hold 
about 3000gallons/day x the average electrical outage.  So we can estimate this saying the 
average electrical outage is no more than 4 hours.  Then the tank needs to be >500gallons.  
However the highest lots will have very little pressure when the power is out; about 5 psig.   

2. An underground tank the same size as the vault now under the pump house could be put in 
the National Forest on the Hill above HM-PUD.  We had forest there before, but now all the 
trees are down.  The tank could be buried with earth and trees covering the tank or vault.  
This is the most green-solution since potential energy would be stored and the AWD would 
be able to mitigate fire suppression with no harm to the environment.  The system would be 
very reliable.   The access to the AWD distribution system could be through Lot-A any other 
easement that could be negotiated.  Can this be done politically?   

3. Electrical generators proving emergency power for fire pumps could be installed at the 
pump house using LP, Diesel, or NG as fuel.   

4. The fire pumps could be re-fit with LP, Diesel, of NG engines.   
5. The best solution is the one with the least risk, lowest impact, and lowest costs long term.  

We just need to develop all the possible solutions and determine the impact and cost.  To do 
this we need reliable data about the system that exists now, what will likely happen in the 
future, and will change in fire mitigation.   

This concludes my initial report to the AWD Board.  I hope this has been of some value.   
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David Flanigan  

  



    

9 

 

David Flanigan 
115 Omaha Dr 
Breckenridge, CO 80424-9602 

david.flanigan@comcast.net 
303-888-0059 
 

FIGURE 1 

As built for 2 of 2 sewer HM draw 
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FIGURE 2 

HM PUD 1 of 2 for 14 lots W of HS.   
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FIGURE 3 

20011126 MM flow hydrant flow test 
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FIGURE 4 

Farmers Korner Water Use Assumptions 
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FIGURE 5 

Well drill and reports, 7/14/1999 
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FIGURE 6 

Equipment value/system stats letter, 6/12/2001.  
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FIGURE 7 

19920621 water rights start
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FIGURE 8 

Hydrant count 8/4/2004 

 

 
  



    

22 

 

David Flanigan 
115 Omaha Dr 
Breckenridge, CO 80424-9602 

david.flanigan@comcast.net 
303-888-0059 
 

FIGURE 9 

Cover of Capacity Plan Manual no date 
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FIGURE 10 

20120918 Lot  A survey notes 

 

 

 

 


