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May 13, 1998

RE: Los Amigos Ranch PUD Filings 6 - 1O lndividual Wastewater Treatment Systems

Dear Greg:

This letter is provided as supplemental information to previous letters by Resource

Engineering, lnc. (Resource) related to ISDS systems for the Los Amigos Ranch PUD

Filings 6 - 1O (LAR). Those letters are addressed to Los Amigos Ranch Partnership and

are dated April 6, 1gg8t and April 23, 1998. The April 23 letter is attached hereto as

Exhibit A. The purposes of this letter are:

1) To place the Los Amigos Ranch PUD Filings 6 - 1O into perspective' This is

brief overview of our letter of April 23'd and the reader is directed to that letter

for further detail.

2l To summarize and comment briefly on the professional opinions that have been

made related to the proposed Los Amigos Ranch ISDS systems, both those in

favor of the ISDS systems and those opposed to lsDS systems.

3) To reiterate and further support the opinion of Resource Engineering, lnc. that

properly designed, installed and maintained ISDS systems will not present

adverse health and environmental impacts and are a suitable method of

wastewater treatment for the Los Amigos Ranch PUD Filings 6 - 1O

LOS AMIGOS ISDS SYSTEMS IN PERSPECTIVE

o Los Amigos Ranch PUD proposes 168 ISDS systems on 1 ,7OO acres' This is

a density of 1 unit per 1O acres. The development is linear in nature, extending

approximately 2.5 miles from the entrance to Filing 6 to the northwest corner

of Filing 9.

. The minimum distance between a proposed ISDS system and a drinking water

supply is approxim ately 2,2OO feet(Spring Valley Wells) and 2,500 feet (County

Rd. 1 14 - HwY 82 wells).

. The depth to the regional groundwater in the Los Amigos Ranch Development

area is great based upon available well data: ranging from 6O feet (apparent

perched water table) to possibly more than 800 feet'

co,,i,'.Tjn"",t*.nffiH.Xil"'#Ji?'r'y^IffiiS:in';rln' 
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o Other subdivisions we have reviewed in Garfield and Eagle Counties in generally

similar geologic settings have no nitrate contamination problems in their drinking

water supptLs. The five subdivisions reviewed (Wooden Deer, Panorama

Ranches, Kings Row, Red Table Acres and Aspen Mesa Estates) are underlain

by hasalt, utiiize predominantly ISDS systems (some systems are evaporative

where leach fields were inappropriate), and have public water system wells

within the developments. The highest nitrate level reported in any of these four

subdivisions is 2.3 mg/liter, less than l/e the State and EPA drinking water

standard. The drinking water wells in all these developments are much closer

than 2,20O feet from the nearest ISDS system. Please refer to the April 23

letter for additional detail.

. A study conducted in the mountain residential areas of Jefferson County,

Colorado2 (fractured bedrock conditions) found a strong correlation between

nitrate levels in drinking water wells and the setback distance from potential

contaminant sources such as leach fields. The study found that,

,ln particular, zones of nitrate contamination greater than

lomg/titerwerefoundtobeassociatedwithhousing
densities greater than one dwelling unit per acre and with
well protective distances of l OO feet or less"

The study further concluded that,

,statistical anatysis of the study data indicates that, for
similar mountainous terrain, residential development that
provides for well protective distance of only l0o feet face

a 21.8% probability of exceeding the NOt-N health

standard; whereas, the probability with a well protective

distance of 2oo feet is 9.4%. Thus a minimum protective

distance of 200 feet is more reasonable than 100 feet in
preventing nitrate heatth hazards'''

This study establishes a 200 foot well protective distance as more reasonable

than a 100 f oot distance f or protection from nitrate contamination. This

compares with a 2,2oo+ foot setback from drinking water supplies in the Los

Oualitv, Ford, Schott and Keefe, Journal of
November/December, 1 980.
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Amigos Ranch pUD. The reader is again referred to our April 23'd letter for

additional detail.

SUMMARY OF OPINIONS PRESENTED

1) Resource letter of Februarv 28. 19983. This letter presented our initial opinion

that ground*"t", ttow in the ten development area is toward the Roaring Fork

River and not toward Spring Vatley. lt concluded that it is unlikely that LAB

ISDS systems will contaminate the regional groundwater system (where

contamination is defined as nitrate levels at or above the State and EPA

drinking water standard of 1O mg/liter). This opinion was arrived at based on

the geology and hydrogeology of the site, information on wells in the LAR'

Spring ValLy and HWV 82 - County Rd. 114 arca, and a mass balance

approach using reasonable engineering assumptions'

This letter resulted in a planning and Zoning Commission condition of approval

for LAR stating:

"ThatpriortotheapprovaloftheBoardofCounty
CommissionersofthePreliminaryPlanforLosAmigos
Fitings6-1o'theapplicantshalldevelopagroundwater
qrriitv monitoring plan and mitigation plan' or in the

alternative, develop a new proposal that eliminates the

need for a monitoring and mitigation plan, to be reviewed
and recommended for approval by the County's

consulting engineer-'

2l Resource letter dated Aoril 6. 1998. This letter was prepared to present a new

proposal 
"r 

r"qrir"O Uy P&2. The new proposal included the utilization of

properly designed, properly constructed and properly maintained individual

wastewater treatment systems. ln order to ensure this, Los Amigos Ranch

partnership agreed to implement Design Standards and a Management Plan for

individual wastewater treatment systems. These included:

a) Use of septic tank effluent filters. These eliminate the deposition of

nitrogen rich bio-solids from septic tanks to leaching fields.

3This letter was previously introduced to the Board of County Commissioners at the

hearing on April 13, 199b where it was included as an attachment to the Resource letter dated

April 6, 1998.
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Use of leach field dosing systems. Dosing systems, by intermittently

discharging slugs of efflu-entto the leach field, promote even distribution

of effluent throughout the leach field. This eliminates the consistently

saturated zones commonly found in "traditional" septic tank leach field

systems. Dosing also promotes the cyclical aerobic / anaerobic

conditions needed for the nitrification - denitrification process'

Annual individual wastewater system inspections performed under the

authority of the homeowners association. These inspections will ensure

proper system maintenance and identify failing systems so repairs can

be made.

The new proposal was based on the opinion of Resource Engineering, lnc' that:

L!.

the3)

"there is no risk of groundwater contaminationa as a

resultofproperlydesigned,installedandmaintained
individuat sewage treatment systems in Los Amigos

Ranch. There is a possibilitY that the nitrate level in the

groundwater down gradient of Los Amigos Ranch in the

ui"inity of county Road I 14 and Hwy 82 will increase

slightly as a result of the individual sewage treatment

"yit"-". 
We have calculated that nitrate levels may

increase bY a factor ranging from O'16 mg/liter to 0'60
mg/titer. This compares to existing groundwater nitrate

levelsintheCountyBoadll4-HwyS2vicinityranging
from o.o mg/titer to 3.5 mg/titer. The possible increased

nitrate levels witl not result in groundwater
contamination. "

fn r"rp*re to the Apiit 6 n"source letter, Michael Erion of WWE as

County's consultant, prepared a letter regarding Los Amigos Preliminary Plan -

ISDS impact. The letter concludes:

'... the total, cumulative and diluted, concentration of
constituents in the regional groundwater aquifer is
estimated to be less than state and EPA drinking water

aGroundwater contamination for purposes of this opinion is defined as an increase in

the nitrate level of the groundwater undeilying Los Amigos Ranch and surrounding properties

to a level above the drinking water standard of 10 mg/liter as established by the colorado

Department of public Health and Environment and the U.S. Environmental Protection Agency'
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standards.'

The letter then states:

'WerecommendtheDesignStandardsandManagement
PlanpresentedinAttachmentBoftheResource
Engineering April 6, 1998 letter be included in any

apProvals for this Proiect-'

The letter then lists several recommended minor modifications to the Design

Standards and Management Plan which were acceptable to LAR.

MisreportwaSpreparedbyJohnKaufmanofMWEforMs.
Sherry C'"loi" *ho represents a party or parties opposed to the use of ISDS in

Los Amigos Ranch.

is a reiteration of Robert Kirkham'ss description of the

The report provides a conceptual groundwater contour
The bulk of this report
site specific geologY.
map for the LAR / SPring Valley region and then concludes:

,Ground-water contamination due to nitrate loading will
likely occur if individual septic syste/ns are used in the

planned residentiat development. ln localized areas, the

nitrate concentration as nitrogen of shallow ground water
may significantly exceed 1O mg/l, the primary drinking

water standard. '(Cover letter)

While the report concludes that nitrate levels may exceed the primary drinking

water standards in some areas (e.g. immediately adiacent to a leach field) it

does not state nor conclude that there will be contamination exceeding the

pri."ry drinking water standards at any drinking water wells.

The MWE groundwater contour map concludes (by Resource count) that'

conservatively, only 15 of the 168 lots in the LAR development atea ate

tributary to the Spring Valley wells with the nearest being 2,9OO feet away

sKirkham, R. M., et al. Kirkham in his capacity with the Colorado Geological Survey

has extensively studied the geology in the Glenwood Springs and Cattle Creek quadrangle area'
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from the nearest Los Amigos well. lf this map is correct, the effluent from 15

ISDS systems located orrer Yz mile away is a very small component of the

groundwater flowing to the wells and will not create a nitrate contamination

problem at the Uos Amigos of CMC wells. lt is our opinion that this map is not

correct and that no LAR ISDS systems are tributary to Spring Valley'

It is our opinion the groundwater contour map prepared by MWE is a flawed

interpretation of the lroundwater regime as it does not account for available

well data that is clearly contrary to the map. MWE concludes that there is a

significant groundwater mound centered to the northeast of the LAR proposed

development area. The apex of the mound is mapped showing the water table

approximately 1OO feet below the ground surface. This discounts 7 wells in the

atea, ranging in depth from soo to over 800 feet, only one of which

encountered water and that at a reported depth of 320 feet' Refer to

Attachment A to the Resource letter of April 23, 1998 for a map of these

wells.

ln our opinion when this well data is considered, the MWE map is shown to be

clearly incorrect. lf a groundwater mound does exist, the apex of the mound

has to be within, or very near the edge of Spring Valley and not centered on the

mesa above Los Amigos as suggested by MWE'

5) Addendum No. 1 to MWE reoort in (4) above. This report was prepared by Mr'

John Kaufman in rebuttal to 
"on*"nts 

made at the Garfield County Board of

County Commissioners hearing on April 13' 1998'

Mr. Kaufman states:

"MWE has examined additional welldata as presented by

Resource Engineering, lnc. and has amended the water

tahle map accordingty in Figures I and 2' As these

figures show, the ground-water mound is present with an

even greater Peak elevation.'

This remapping appears to be based on, and follow, more consistently than

previous MWE mapping, the topographic land surface. The mapping does

ieduce the number'ot ISOS lots tributary to the Spring Valley wells from 15 to

8 * (by Resource count). However the mapping continues to discount the

available well information which clearly shows a much greater depth to

groundwater. The discounted well information is either deemed incorrect where

information in the State's files contradicts the MWE opinion or invalid where the

limited information in the State's files has been supplemented with information
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May 13, 1998

.So-calleddryweltsreferencedbyResourceEngineering,

lnc. (Wells No. 31, 32 and 41; Permits tr/o' 188402,
188403, and 1884O4 for Kindall Ranch) are shown on

these two figures. Review of the well completion and
test reports indicates that the static water- level data
were not reported and the geologic logs were vague' To

presume these boreholes are dry based on this lack of
information is Premature.'

Mr. Kaufman {urther states:

,The reported static levelafter drilling well No. 46 (Permit

No. 1 19503/ was 3OO feet. This water level is
inconsistent with other nearby wells and is believed to be

incorrect.'

ln Mr. Kaufman's oral testimony before the Board of Commissioners on April

13, 1998 he stated:

'l have researched every legally drilled well or bore hole,

test hole, out there ... at the Sfate Engineer's Office' l'm
not aware of a number of holes referenced in the other
consultant,s report. That raises a serous question about
the lawfulness of those boreholes to begin with.'

The status of these wells has been thoroughly documented in the Resource

letter dated April 23, 1998. ln our opinion continuing to discount this important
well information is a serious flaw in the MWE analysis. When these wells are

considered one !!USl! arrive at a different interpretation of the groundwater

regime than that Presented bY MWE.

Finally, it should be noted again that the MWE addendum does not conclude

that there will be contamination exceeding the primary drinking water standards

at any drinking water wells.

6) Jerome Gamba and Associates. lnc. letter dated Aoril 21. 1998. This is a one

page letter prepared by Jerome Gamba, PE for Colorado Mountain College. Mr.

Gamba provided a review of the April 10, 1998 MWE report'

Mr. Gamba concludes:
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'Every effort should be made to convince the Garfield
County Board of Commissioners that any waste water
discharged to the (Spring Valley) aquifer' from this time
forward, must first receive tertiary treatment so that the
discharged effluent can virtually meet drinking water
standards.'

What Mr. Gamba does not say is very important. Mr. Gamba does not conclude

or infer that any of the LAR ISDS systems are tributary to the Spring Valley

aquifer. He does not state or infer that there is any possibility of contaminating

the Spring Valley aquifer from ISDS systems in Los Amigos Ranch. ln fact, Mr.

Gamba does not mention Los Amigos Ranch ISDS systems at all.

7l Bishoo Broqden and Associates letter dated Aoril 23. 1998 (attached hereto

as Exhibit Bol. Mr. Brogden was retained by LAR to review and comment on

the work and opinions prepared by Resource and MWE. Mr. Brogden prepared

a groundwater contour map including the well data dismissed by MWE and

concluded the following:

1. 'The direction of groundwater flow is not towards a
group of wells that provides or will provide the water
suppty for the Los Amigos Ranch development and the
Colorado Mountain College.'

2. "Return flows from the filings 6 through 10 in the Los

Amigos development will not migrate towards the wells;
instead the return flows willmove southwest towards the
Roaring Fork River.'

Mr Brogden states in summarY:

'ln summarY, our mapping of the ground water system in

Spring VatleY shows that the direction of flow /s

southwest towards the Roaring Fork River.'

8) Letter of WWE dated Aoril 27. 1998. This letter was prepared by Michael Erion

of WWE prior to the Garfield County Board of County Commissioners hearing

of April 27, 1998. With respect to ISDS systems for Ll\R Mr. Erion concludes:

oMr. Brogden's resume is also included as an attachment to his letter.
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,Based on available data and current regulations, properly

designed and instalted lsDs systems bonventional,
moinded, or other engineered system) appear feasible for

the project.'

'lmpactstogroundwaterqualitywillresultfromtheuse
of /sDs syste/ns and can be generally quantified in terms

of change in concentration of nitrate in the groundwater.

Based on the engineering analyses by Resource

Engineering and McLaughlin Water Engineers, and other

aniilabte data, we believe the cumulative concentration of
constituents in the local groundwater will be less than

State and EPA drinking water standards'

9)
Exhibit c7). Mr. Collins was retained by LAn to revlew Ine reporfs

testimony before the Board of County Commissioners including that from

Resource MWE and Bishop - Brogden Associates. Mr. Collins through site

investigation, review of the work by Kirkham and personal communication with

Kirkham provides a detailed description of the geologic setting at LAR' His

description differs somewhat from that presented by Kaufman (MWE)'

ln conclusion Collins states:

'Consideringaltoftheabovelconcurwiththe
conclusions of Resource Engineering, lnc', as augmented

byRobertBrogden,ofBishopBrogdenAssociates,lnc.in
his letter report dated April 23, 1998' wherein it is
concluded that groundwater in the Los Amigos Ranch

area is deep and that ftow is southwesterly from the

highlands east of spring valtey toward the Roaring Fork

River. The general geotogy of the area suggests thaf

leach field effluent wilt migrate essentially vertically

through the basalt cap of the mesa and then through the

Maroon Formation to the water table, where it will ioin
the general flow toward the Roaring Fork River"

7Mr. Collin,s resume is also included as an attachment to his letter.

C"llt"t "r* retained by LAR to review the reports and
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CONCLUSIONS AND OPINION OF RESOURCE ENGINEERING, INC'

. None of the technical reports provided by consultants, both those representing

LAR ISDS p.pontnts and those representing LAR ISDS opponents' indicates

that ISDS'systems in Los Amigos Ranch PUD Fitings 6 - 10 will result in

groundwater nitrate concentrations in drinking water supplies that exceed State

and EpA orint<ing water standards. No consultant involved in these proceedings

has concluded otherwise'

. ln our opinion the MwE analysis of the groundwater regime in the Los Amigos

Ranch vicinity is flawed as it discounis available groundwater data that is

contrary to inlir opinion. While MWE concludes that somewhere between 5%

and 9% of the 168 lots in filings 6 - 10 are tributary to Spring Valley we

continue to be of the opinion, baJed on our analysis and supported by Brogden

and Collins, that none of the lots proposed for ISDS systems are tributary to

Spring Valley, the Los Amigos Ranch water supply and the CMC water supply'

o ln our opinion, properly designed, installed and maintained ISDS systems are an

appropriate and effective method of wastewater treatment for the Los Amigos

Ranch PUD filings 6 - 10.

Sincerely,

RESOURCE ENGINEERING, INC.

John M. Currier, PE

Water Resources Engineer

JMC/imc
Filg 707-1 '0 tt' 707\loramisor4'w'D'

cc: Mr. Tim Thulson
Mr. Bruce Collins, Phd

Mr. Robert Brogden, PE

Mr. Michael Erion, PE

11CI

attachments: Exhibit A: Resource Engineering, lnc' letter dated Agril 23' 1998'

Exhibit B: Bishop - Brogden and Associates letter dated April 23, 1998'

Exhibit C: Bruce A. Collins, Ph.d. letter dated May 8, 1998.
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Los Amigos Ranch Partnership
c/o Greg Boecker, Ranch Manager
2929 County Road 1 14
Glenwood Springs, CO 81601

BE: Los Amigos Ranch PUD Filings

April 23, 1998

6-10 lndividual Wastewater Treatment Systems

Dear Greg:

This letter is provided as supplemental information to our previous correspondence
regarding the proposed Los Amigos Ranch PUD individual wastewater treatment systems
(lSlDS). -That correspondence is contained in a report dated April 6, 1998 titled @
Amioos Ranch PIJD individual Wastewater Treatment Svstems Groundwater lmoact-

tn the past few weeks the discussion surrounding the use of ISDS systems at Los Amigos
Ranch PUD has been elevated to a theoreticat, academic plane in which there has been
much discussion about hydrogeology and contaminant transport in complex geologic

systems. Much of the theoretical discussion has been presented by Mr. John Kaufman
oi M"L"rghlin Water Engineers, Ltd. from his experience in other regions and in his

reiteratiori and interpretation of work by Kirkham and others. While some of Mr
Kaufman's points are relevant, we are concerned that by moving the focus of the
discussion toward theory, we are ignoring the actual conditions observed at Los Amigos
and thus losing sight of the impact of the project.

A recap of the project and the site conditions is appropriate:

1) There are 168 ISDS systems proposed for 1,7OO acres. This is a density one unit
to 1O acres.

2l The minimum distance between the proposed ISDS systems and a drinking water
supply is approximately 2,OOO feet (Spring Valley wells) to 2,500 feet (County Rd.

114 - Hwy 82 wells).

3) The depth to the regional groundwater is great: ranging from 60 feet (perched

water table conditions) to possibly as much as 800 feet.

The site setting fits well with my professional understanding of what is generally thought
of as an acceplable location tor iSOS systems. The conditions (depth to groundwater and
distance from significant water supplies) suggests that this may be one of the better
locations and project configurations for ISDS in Garfield County.

The balance of this letter is presents information emphasizing the reasonableness of the
ISDS proposal that has been made. lnformation presented in this letter covers four
general areas:

Confirmation of welt data available for the Los ,Amigos development area.
Groundwater impacts from other subdivisions in Garfield and Eagle Counties that
utilize ISDS systems and that are located in geologically similar settings.
Groundwater mixing and implications for drinking water quality.
Discussion of leachJield - well setback distances and the implications for water
quality.

Consulcing Engineens and Hydnologtsts
9O3 Colonado Avenue I Glenwood Spnrngs, CO A160l I 197O)945-6777 I Fax [97O) 94=-1137

1)
2t

3)
4t
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The information included in this letter does not, nor is it intended to provide additional Los

emigos groundwaiei Oata above and beyond that previousty disclosed. The information

is pr6vidEO to support our previous conclusion that individual-sewage treatment systems

.1Lo" Amigos wlti not adversely impact groundwater qualityl. We 9ta1d. by our previous

conclusion and assert that properly desilned, installed and maintained individual septic

tank - leachfield treatment systems ari a reasonable and prudent manner of sewage

treatment for Los Amigos Ranch PUD Filings 6 - 1O'

Confirmation of Well Data

Attachment A to this letter provides supplemental data regarding the status of wells in the

1oi emigos development area. lncluded is Figure 1 that was attached to our Feb. 28,

l ggB letter. The figure has been modified to include the State Engineer's well permit

numbers under which the wells were drilled except where otherwise noted. Also included

in Attachment A are printouts from the State's well data base in support of the map.

Additional informaiion-proriO"O by Shelton Drilling on several of the wells constructed by

Shelton Drilling is also included.

Two wells noted on Figure 1 indicate the possible presence of localized perched water

table conditions at seiarate locations. This is seen by two wells repofting relatively
shallow depths to water (1 1g feet and 60 feet) as compared to the o.ther much deeper dry

holes. These *efislpplar to be hydraulically connected to nearby srnall springs that
discharge from the base of the basalt on the southwest side of the development. The

springs-nearby wells are the only known springs on the Los Amigos Banch property.

The well information supports a finding that the regional groundwater table in the Los

Amigos Ranch vicinity is'very deep arid trends welterly or southwesterly toward the

Roar'ing Fork River andis contiolled, ultimately, by the Roaring ForkEive.r. lt also supports

a findi-ng that there are two localized perched water tables defined by the localized

geology-in the immediate vicinity of the springs and two shallow wells.

Groundwater Ouatity in Water Wells Serving Other Subdivisions

Attachment B includes water quality information for four subdivisions on Missouri Heights

that use ISDS systems and have community drinking water wells located within the

subdivisions. n 'map 
tFigure 2) is also included showlng the. general location of these

subdivisions. While the ipecific densities within these subdivisions in unknown, it is my

lGroundwater contamination for purposes of this opinion is defined as an increase in the

nitrate level of the re;io;al groundwater undertying Los Amigos Ranch and surrounding properties

to a level above thi drink-ing water standard oi t o mg/liter as established by the Colorado

b"p"nnlrnt of public Health Jnd Environment and the U.S. Environmental Protection Agency.
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understanding that the densities range from several acres per lot to Ies-s than one acre per

lot. plats weie not reviewed for thG analysis to determine the specific density.

As can be seen in the attached water quality data none of the four subdivisions r€port

elevated nitrate levels that would be of concern. The highest level of nitrate reported in

any of these four subdivisions is 2-3 mg / liter.

The four subdivisions were chosen as they are underlain by basalt formations and they

have public water-systems for which water quality data is available from the colorado

O"purt*.nt of Health. The basalt formation also makes them somewhat analogous to the

Los Amigos geologic setting.

The lack of groundwater contamination immediately under these four subdivisions with

ISDS systrrnr rrggests tnat it is improbabte for Los Amigos to adversely impact
groundwater several thousand feet away.

This analysis is not rigorous, nor is it intended to be. lt does however, show examples of

similar situations in 
-wnicn 

ISDS systems have had no apparent negative impacts on

groundwater qualitY.

Groundwater Mixing in the Vicinity of a Well

Speculation was raised by John Kaufman of McLaughlin Water Engineers that zones of

grornd*"ter with concentrated nitrates may exist in the groundwater under or adiacent

io tos Amigos as a result of poor mixing in the groundwater. We agree that mixing may

not be imm6diate or uniform. However [nowledge of groundwater behavior in the vicinity
of wells indicates that mixing will increase and beCome more and more complete as

troundwater is drawn towards a well. Complete mixing will occur, certainly, within a

pumped well.

As groundwater is drawn towards a well the gradient of the water table increases
(ste6pens) and the velocity of the groundwater moving through the aquifer increases (more

water moves through less space). As the velocity increases more and more mixing will

occur and complete-mixing will occur in the well. lt is unlikely that discrete components
oi tn" groundwai.i tf o* fraving high nitrates could result in high nitrates at a well as a

result oi unmixed flow. This iJparticularly true for existing producing wells.

ln summary, while it is possible to have areas within the groundwater regime of higher

nitrate concentrations, niixing will occur within the radius of influence of a pumped well'
Therefore we believe our p-revious assumption that there is complete mixing of the

gio;nO*rter is valid for determining the impacts to other drinking water supplies.

Discussion of Leachfield - Well Setback Distances'

A study conducted in Jefferson County, Colorado published in 1980 reviewed water well

contamination as a function of separation from contaminant sources (leachfields). The
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study, entitled 'Mountain Residential DevelqDment Minimum Well Protecttve utsrunces-w"jiwitiiau,n""(hereafter,Ford@e]lsinthemountainousregion.of
r-i- ^a.I ^.ani+awestern Jefferson'Cbunty *nere leachfields overlie fractured metamorphic and granite

intrusions.

The study found a strong correlation between nitrate levels and the horizontal separation
between the well and leachfield. ln this study 4Ooh of the wells located s 6O feet from

leichfields were found to have nitrates greater than 1O mg / liter. At a_ distance < 210

tiei onlv one well out of 13 sampled ha-d a nitrate level greater than 1O mg / liter. The

riuOy found r rtrong correlation between nitrate concentration and well protective

distance where *.tt-p.t.ctive distance is the distance a well is separated from a

leachfield.

while not absolute, the probability of nitrate contamination decreases as wells are moved

further and further horizontally fiom leachfields or other possible contaminant sources.
The study concludes:

'When nitrate concentrations for the study area were spot mapped, the
localities of excessive nitrate contamination were seen to be associated
with increased housing density. tn particular, zones of nitrate
contamination greater tian 1O mg/liter were found to associated with
housing densities greater than one dwelting unit per acre and with well
proteciive distances of lOO feet or /ess.'

.Statistical analysis of the study data indicates that, for similar
mountainous teirain, residential development that provides for well
protective distance of only lOO feet face a 21.80,6 probability of exceeding
'the 

NOr-N health standaid; whereas, the probability with a well protective
distancb of 2OO feet is 9.4%. Thus a minimum protective distance of 2OO

feet is more reasonable than l OO feet in preventing nitrate health hazards-'

ln Los Amigos, the minimum drinking water wells separation from ISDS systems will be

"ppr*i.rtity 
Z,OOO feet (Spring Valley wells) to 2,500 feet (Cty Rd 1 14 - Hwy 82

*Jfrt. The findings outlined in tni Ford ieport, together with the physical separation at

Los Amigor rrgg.its that the possibility of nitrate contamination at Los Amigos is very

slight.

Summary

ln summary it is the opinion of Resource Engineering, lnc. that individual septic disposal

systems that are properly designed, properly installed and properly maintained are

ipproprlate for Los'Amigos anO iitl notresult in contamination of groundwater drinking
suipfils as defined herein. Therefore we recommend approval of ISDS systems.

:::i:PESOUFCEal!ta
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lf you have any questions please give me a call'

Sincerely,

RESOURCE ENGINEERING, INC.

/* 1z*-
Jonn ,. Currier, PE

Water Resources Engineer

JMC/jmc
File 707-1 .0 filr 7o7\loumieor3.wpd

attachments: A: Well data
B: Groundwater Ouality in Other Subdivisions
C: Ford Report, ',

cc: Tim Thulson, Esq;
Ed Church, PE

Dean Gordon, PE

April 23, 1998

:i:iiEESOUECE
aalaa



ATTACHMENT A
LOS AMIGOS PUD





trom: U,qync Shclton Io: lohn Cutrie'

Jourtesy of Shelton Drllling CorP
(970) 927-4182

I nformation Concerntng Subdivtsion

PERMIT# NAME

1 14980 Manchester
MA-17717 Hood
188402 Kindall (1)

188404 Krndall (3)

188403 Kindall (2-A)

YIELD

0
0
U

0
0

00

400
500
300
460
810

494

DEPTH STATIC

B6Ct #, 
=llcli'lEEBl|&3 

lNq

LEGAL DESCRIPTION DATE

SE NW Sec 32 T65 R89W 9120182

NE NE Sec 25 T65 R89W 7l31t91
NW SE Sec 25 T65 RB9W 8124195

SE NE Sec 31 T65 R88W 9/8/95
NE SE Sec 25 T65 R89W 6t17196

0
0
0
0
0

FEB z / 1gg8
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WELL CONSTRUCTION AND TEST REPORT
STATE OF COLORADO, OFFICE OF THE STATE ENGINEER

WELL PERTIIT NUiIBER 188402

6336 State ttury 133

Carbondale. Co. 81623
(970) 96$387e

lvlailing Addrcss
City, St. Zp:
Phone APPROVA # GUS31.91€

I,rm€t6
9-Iry nUI Edt d{,ra G r gJn,lrla D a d] 1 nlallilE )

CONTRACTOR : Shelton Drllling Corp.

(Plc6e Typc or

DISTAI{CES FROI'll SEC. LINES:

20OO ft. ftorn South Sec. line. and 1339 fi- fom East Sec. line. OR

SUBDIVISION: LOT BLOCK FILING(UNIT)
STREET ADDRESS AT VI/ELL LoCATION :

OATE COMPLETED 08T24/95 TOTAL DEPTH 3OO ft. DEPTH CoMPLETED ft.

5. GEOLOGIC LOG :

Depth I Type of Matenal (Size. Color, anO Typel

Volcanics, Florivs

Maroon Fomiitb;-

:PERF. CASING :

WATERLOCATED:

REMARKS : Hole is to be abandoned by client.

. PacKer Placement

Type :

Depth :

8. Filter Pao<

Material :

Size:
lntenral :

,TA : I I Check Box lf Test Ha is

TESTING METHOD : Air ConPressor
slatic Lanel : 0 fr. Date/Tine tr/leasured : ffin4,€,5 Production Rate : 0 gpm'

Rrmpfng Level : Total ft. Date/Tine Measured : @124t95 Test Length : 2 hrs'

Wayne Shelton / President
Signature

Phone : (970) 9274182
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WELL CONSTRUGTION AND TEST REPORT
STATE OF COLOFLADO, OFFICE OF THE STATE ENGINEER_r--_-

UYELL PERMIT NUiIBER 188403

tvlailing Address

Ctty, St ZP:
Phone

6336 State l-lu / 133

Carbondale, Co. 81623

(970) 96$387e

' laf,ry t a" .-g c{r! '! 
l' E'ldr-b ' 

l dr t nr'IrrrE )

COtffnRCfOn : Sh€ltorl trllirB Corp'

APPRC^/A # Glr\S31 -91 43

Phone

^ffrrrc (Pleas€ TYPe or

DISTAiICES FROIVI SEC. UNES:

fi75 ft. ftorn South Sec. line. and 16 fl. fr,om East Sec.line. oR

suBDtVtsloN: LOT BLOCK FILING(UNIT)

STREET ADDRESS AT V\ELL LOCATION :

TOTALDEPTH 3OO ft. DEPTHCOMPLETED fl.

5. GEOLOGIC LOG :

Volcanrcs.

tr/taroon Formation

: Screen Slot Stze:

WATERLOCATED:

REiTiARKS . Hole is to be abandoned by dient'

Material :

Size:
lnlenral:

tted On Form.

Produstion Rate .

Test Length :

TESTING METHOO : AirConpressor

Static Level : 0 ft' Date/Tinc ttieasured : 08/25/95

RrmprrE Lanel : Total fr. Dat€/Tlnt Measured : 08U25/95

Wayne Shelton / President

:(970) 9274182

Type :

Depth :
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WELL CONSTRUCTION AND TEST REPORT i

STATE OF COLOMDO, OFFICE OF THE STATE ENGINEER I

WELL PERMIT NUilIBER 1 88404

-Tffi 
lra rP ra;rn m rq E .- v! s

t ilrl i-a. .-to dr,e[ trr !t tr'ltdrdL 
" 

d'l t m'frmr )

COUfnnCfOn : Sh€lton Drillirq Corp'

APPROVAL f Gl/\s3 1 -91 {3

Phone

. .-rE 7frtle (Pleaa-TYPe. or

Itlailing Atlclress

C,ty, SL Zp:
Phone

6336 State t-w 133

Carbondale, Co. 81623
(970) 963-387s

DISTA},ICES FROM SEC. LINES:

2355 ft. fiom North Sec. line. and 591 fl. from East Sec.line. oR

SUBDIVISION: LOT BLOCK FILING(UNIT)

S1REET ADDRESS AT WELL LCCATION :

TOTALDEPTH 5OO ft. DEPTHCOMPLETED fi.

6. F{OLE OI,AM. tin)5. GEOLOGIC LOG :

Maroonlormition

: Screen Slot Size:

WATER LOCATED :

REI\,IARKS : Hole is to be abandoned by client-

Type :

Depth '

Material:
Size:
lnteNal:

TESTING METHOO : Air Cornpressor
Production Rate :

Tesl Lergth :

0 ft. DateJTine firteasured : 0908/95

Rrnrprng Larcl : Total n' Elat€yTint Measured : 09o8/95

wiii. Strditon / Piesident

:(970) s271182.



REPORT DATE o4lt7 /e8 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOT'RCES

PAGE

TRANS ACTIV STAT
CD CD CD

CITY ST
GLNWD SPGS CO

TWNSHP RANGE PM
7S88WS

LOT BLK FLG

REPT .- PUMP -- COI{P

l/DATEll
ENG USER

RECD -ABAND-- COMP

--DATE-- --DATE
// //

METER LOG ABAND REQ

OWNER DESIGNEE

RECEIPT
91r,3 59 0

DIV CO
523

ADDRESS

ZAP EXT
00000 0000

CASE NUIII

SUBDIVISION

COMMENTS

NWC RECD
--DATE--

/l
RE-FT

APP DATE
/l

STAT
/

FILE NUMBER
11896 F

PHONE
()

USES DRLR
2

NBU RECD
--DATE-.

//

TOP/PERF/BoT

DATE NP DATE
/ll

WD BAS I{D
38 99 00

ADDRESS2

Q10 Q4O
NW

PUMP INST
N/S

REPT
/l

WELL-X-REFER
oooo00

NAI{E
COLORADO IIIOI]NTAIN COLLEGE

Q16o sEc
sw4

COORDINATES
E/w

WELL -- COUP
DArE I I

SBU RECD BENEF USE AMENDED
.-DATE.- --DATE-- --DATE.-

l/
DEPTH

oslo2/67 / I
YIELD LEVEL ELEV

EXPIRE DATE STATUTE
// ()

220 300. oo L20

ID ACRE IR QUAL AQUIFER (S)
(1) (2)



REPORT DATE O4lL7 198
PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT

ell.3s4stttltloooooocDcDcD
DIV CO FILE NI'UBER WD BAS }TD NAI'TE

5 23 15801 F 38 99 OO COLORADO I'IOI'NTAIN COLLEGE

ADDRESS ADDRESS2 CITY ST

WEST CAMPUS GLNWD SPGS CO

Z:lP EXT PHONE Q1O Q4O Q15O SEC TWNSHP RANGE PM

ooooo oooo( ) NW sw 4 7 S 88 W S

CASE NUM USES DRLR PUI'{P INST COORDINATES LOT BLK FLG

o N/s E/w

sUBDIvIsIoNREPT--WELL--coMPREPT--Pt,l{P--coMP
//DATEtt//DATE//

COMMENTS ENG USER

NWC RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND-- COMP

--DATE-- --DATE-- --DATE-- --DATE-- --DATE-- --DATE-' --DATE

////ll05/08/67llllll
-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV IITETER LOG ABAND REQ

300 400.00 80

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

/ / ( ) (1) (2)

COLORADO WELL APPLICATIONS AI{D PERMITS
COLORADO DIVISION OF WATER RESOIIRCES



REPORT DATE 04lL7 /s8 PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV
girgeag//ttlloooooocDcD
DIV CO FILE NUUBER WD BAS MD NAI{E
5 23 15802 F 38 gg OO COLORADO MOI'NTAIN COLLEGE

ADDRESS ADDRESS2 CITY
WEST cAI{PUs GLNwD sPGs

ZIP EXT PHONE Q1O Q4O Q15O SEC TWNSHP RANGE

ooooo oooo( ) NW SW 4 7 S 88 W

CASE NIru USES DRLR PUMP INST COORDINATES LOT BI'K
o N/s Elw

SUBDIVISION REPT -- WELL -- COMP REPT PUMP

//DATEl///DATE
ENG

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOI'RCES

STAT
CD

ST
co

PM
S

FLG

COMP

tt
USERCOMMENTS

NI{C RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABA}TD-' COMP

--DATE-- --DATE-- --DATE-- --DATE-- --DATE-- --DATE-- --DATE
I t / I / I 03/04/67 I / / I / I

,RE-FT TOP/PERT/BOT DEPTH YIELD LEVEL ELEV METER LOG ABA}TD REQ

300 40.00 76

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

I / ( ) (1) (2)

4



REpoRT DATE o4/L7 /s8 coLoRADo WELL APPLICATI9I9-AID PERMITS PAGE 11

COLORADO DIVISION OF WATER RESOURCES

RE.EIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT

e113688 I I I 7'-- / / oooooo cD cD cD

DIV CO FILE NUMBER WD BAS MD NAI{E

5 23 L8L47 38 99 oo .HATMAS R,BERT w & J.HNS.N JA},IES

ADDRESS ADDRESS2 CITY ST

Po DRAWER 2O3O GLEy9S SPGS CO

ZIP EXT PHONE QlO Q4O Q].50 SEC TWNSHP RANGE PM

81501 OOOO( ) NE SE 5 7 S 88 w s

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK FLG

e N/s E/w

suBDrvrsroN REpr 
7_ 

.Bll"__ 7."i REpr j_ ,BIi"__ i""i
COMMENTS ENG USER

lr-i,lc REcD NBU REcD sBU RECD BENEF usE AMENDED RECD -ABAND-- coMP

--DATE-- -.DATE-- -'DATE'- .'DATE-- --DATE-- -'DATE'- --DATE

//ll//08/22/63/l//ll
,R,E-FT TOP/PERF/BOT DEPTH . YIELD LEVEL ELEV METER LOG ABAND REC

260 300.00 200

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

/ / ( ) (1) Q)



REPORT DATE 04/17 /e8 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT
38s18sD Osltlles / / 07 /t4/e5 CD WA CD NP CD

DIV CO FILE NUMBER WD BAS MD NAME
5 23 188404 38 OO OO KINDALL RANCH

ADDRESS ADDRESS2 CITY ST
5336 STATE HWY 133 CARBONDALE CO

Z:lP EXT PHONE Q1O Q4O Q16O SEC TWNSHP RANGE PM
8t623 ( 303) 963-3879 SE NE 31 5 S 88 W S

CASE NUM USES DRLR PUMP TNST COORDINATES LOT BLK FLG
8 L 1095 N/S 2355 N ElW 59r_ E

SUBDIVISTON REPT -- WELL -- COMP REPT -- PUMP COMP
Lo/30/e5 DATE oelogles I I DATE I /

COMMENTS ENG USER
DRY HOLE NLH

}T|,IC RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND-- COMP

--DATE.- --DATE.- -.DATE.- --DATE-- --DATE-- --DATE-- --DATE
//// //lt /t //ll
RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQI

500

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE
o7 /L4/e7 (6023) 00000 (1) cw (2) #d



REPORT DATE 04/L7/98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOITRCES

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV
2Osl-13D A6/L8/8O O4/22/e6 07 /Oe/8O CD OC CD NP

DIV CO FILE NUMBER WD BAS MD NAME
5 23 LL4977 38 OO OO KINDALL WILMER HAROLD VIRGIL

ADDRESS ADDRESS2 CITY
5315 STATE }IWY 133 KINDALL CAROLYN & MURR L CARBONDALE

ZIP EXT PHONE Q1O Q4O Q16O SEC TWNSHP RANGE

PAGE

swNE326S88W

INST COORDINATES LOT BLK
N/S 23OO N E/W r-7OO E

REPT -. WELL COMP REPT PUMP
oL/25 /82 DATE LL/ or./81 / I DATE

STAT
cD oc

8L623

CASE NUM

SUBDIVISION

COMMENTS

( 97 0) 953-3879

USES DRLR PUMP
I 530

ST
co

P}T
D

FLG

COMP

//

USER
NLH

M.IC RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND.- COMP

-.DATE-- --DATE-- --DATE-. .-DATE-- --DATE.- --DATE.- --DATE
//////////////
.RE.FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQ

20 120 t20 1t-. 00 62

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUITER (S) OWNER DESIGNEE
/ / ( ) ooooo (1)Gw (2)



REPORT DATE O4/L7 /98 COLORADO WELL APPLICATTONS AND PERMITS PAGE 4
COLORADO DIVISION OF WATER RESOURCES

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT
22sO8L O8/L6/82 Oe/23/82 L}/tz/e2 OO00oO CD cD NP CD AR

DIV CO FILE NUMBER WD BAS MD NA},IE
5 23 114980 A 38 00 00 MANCHESTER M

ADDRESS ADDRESS2 CITY ST
ASPEN CO

zT,P - EXT PHONE Q10 Q40 Q1"50 SEC TWNSHP RANGE PM
8L6L2 OoOO( ) SE NW 32 6 S 88 W S

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK FLG
8 8e4 N/s E/W

SUBDIVISION REPT -- WELL -- COMP REPT PUMP COMP

//DATE/l//DATE//

COMMENTS ENG USER

NWC RECD NBU RECD SBU RECD BENEF USE AI{ENDED RECD -.ABAND-- COMP

--DATE-- --DATE-- -.DATE-- --DATE-- --DATE.- --DATE-. --DATE
////ll //// //ll
.RE-FT TOP/PERT/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQ

EXP]RE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE
/ / ( ) (1) (2)



REPORT DATE 04/L7 /98 PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-RETER TRANS ACTIV STAT

278754 08/06/87 09/t4/so 08/27/87 OOOOOO cD AB CD NP CD AB

DIV CO FILE NUMBER WD BAS MD NAI{E
5 23 149180 38 OO OO GERMANN RONALD

ADDRESS ADDRESS2 CITY ST
GLENWOOD SPRING CO

ZTP EXT PHONE Q1O Q4O Q].60 SEC TWNSHP RANGE PM

81501 OOOo( ) NW SW 29 6 S 88 W S

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK FLG

8 LR N/S ElW

SUBDIVISION REPT -- WELL COMP REPT PT'MP COMP

//DATEl/llDATE/l

COMMENTS ENG USER

NI,IC RECD NBU RECD SBU RECD BENEF USE AI,IENDED RECD -ABAND-- COMP

.-DATE----DATE--.-DATE.-.-DATE----DATE----DATE-.--DATE
//////////ll//
-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQ

15 l-5. 00

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

/ / ( ) 1.oo (1) Gw (2)

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF' WATER RESOiIRCES



R:EPORT DATE 04/17/98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES

.RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV
310878 O3/L4/eO / / O3/26/eO L4918O CD CD NP

DIV CO FILE NUMBER WD BAS MD NAI{E

PAGE

38 OO OO ANDERSON JOHN

ADDRESS2 CITY
GLENWOOD SPGS

Q1O Q40 Ql-50 SEC TWNSHP RANGE
NWSW296S88W

PUMP TNST COORDINATES LOT BLK
N/S r-eoo s E/w 13oo w

REPT -- WELL COMP REPT PUMP

l/DATE//llDATE
ENG

SBU RECD BENEF USE
--DATE.- --DATE--

AMENDED RECD -ABAND-. COMP

--DATE-- --DATE--
// // // //

STAT
CD

5 49 149180

ADDRESS
L332 CO RD 119

ZlP EXT PHONE
81601 0000 ( )

CASE NUM USES
8

SUBDIVISION

COMMENTS

NWC RECD NBU RECD
-.DATE-- --DATE--

////
-RE-FT TOP/PERF/BOT

EXPIRE DATE STATUTE
//()

DEPTH YIELD LEVEL

ID ACRE IR QUAL
00000

ELEV METER

AQUIFER (S)
( 1) Gw (2)

-.DATE
//

LOG ABAND REQ

OWNER DESIGNEE

DRLR
1095

ST
co

PM
S

FLG

COMP

t/
USER



REPORT DATE 04/a7 leg PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT

2051138 O6/L8/8O O5/2s/s6 07 /Os/8O L9s2e8 CD CA cD NP CD CA

DIV CO FILE NUMBER WD BAS }4D NAME
5 23 tL4979 38 00 00 ouLD w G

ADDRESS ADDRESS2 CITY ST
GREENACRES WA

z],P EXT PHONE QlO Q4O Q150 SEC TWNSHP RANGE PM

99016()sENE306588WS

CASE NI'M USES DRLR PUMP INST COORDINATES LOT BLK FLG
8 6e7 1195 N/S E/W

SUBDIVISION REPT -- WELL COMP REPT PUMP COMP

/ / DATE / / oLlo3lez DATE o8/o6/el

COMMENTS ENG USER
JLV

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOI,RCES

}TyTC RECD NBU RECD SBU RECD BENEF USE

--DATE-- --DATE-- --DATE-- --DATE--
////////

-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL
50 1.00 6

EXPIRE DATE STATUTE ID ACRE IR QUAL
//()00000

AMENDED RECD -ABAND-- COMP

--DATE-- --DATE-- --DATE
//////

ELEV METER LOG ABAND REQ

AQUIFER (S) OWNER DESIGNEE
( 1) (2)



RIIPORT DATE 04 /L7 /98
PAGE 10

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT

3ss573 o4/Le/s6 / 1 -- o5128/s6 cD Pr cD NP cD

DIV CO FILE NUMBER WD BAS MD NAI{E

5 23 Lg52g8 38 OO OO PAL}'IER DAN & NANCY

ADDRESS ADDRESS2 CITY ST

1150 GARFIELD CTY RD 1].9 GLENWOOD SPRGS CO

ZAP EXT PHONE Q1O Q4O Q16O SEC TWNSHP RANGE PM

81501 ( g7o) 928-9231 sE NE 30 5 S 88 W S

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK FLG

H 1095 1195 N/S 2lOO N E/W 50 E

SUBDIVISION REPT -- WELL -. COMP REPT PIIMP COMP

06/05/96DATE05/o]-l96Lo/o7/96DATE05/06195

coMMENTS ENG USER

oNLy WELL;16+AC,CNTY EXEMPTION,EX A;CANCEL Lt4979;ltftl-Z7972;96YE,146 TLC NLH

Nwc REcD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND-- COMP

--DATE---.DATE----DATE----DATE----DATE----DATE----DATE
////////////tl

-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQ

76 1oo 1oo 15-OO 7 N N N

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

o5/28/s8 (5023) ooooo (1) GW (2)

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES



REPORT DATE 04/A7 /98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT
33e2e3A Os/26/92 O3/L7/94 06/30/92 OOOOOO CD SA CD NP CD SA

DIV CO FILE NUMBER WD BAS MD NAI{E
5 23 41374 F 38 OO OO CHRISTELEIT PETER & LINDA

ADDRESS ADDRESS2 CITY ST
P O BOX 681 GLEIW{OOS SPGS CO

ZIP EXT PHONE Q1O Q4O Q]-60 SEC TWNSHP RANGE PM

81602 0000 ( 303 ) 984 -2265 NE NW 30 5 S 88 W S

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK TLG
I 634 N/S 4850 S E/W 3400 E A

SUBDIVISION REPT -- WELL COMP REPT PUMP COMP

CHRTSTELETT tL/L6/e2 DATE Oe/22/e2 08/23/93 DATE LO/Le/e2

COMMENTS ENG USER
PARCEL A DWM SMJ

NWC RECD NBU RECD SBU RECD BENEF' USE A}4ENDED RECD -ABAND-. COMP

--DATE-- -.DATE-- --DATE-- --DATE-- .-DATE-- --DATE-- --DATE
////o8/23/e3os/22/s3l/l//l
-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABAND REQ

L20 160 160 L5. O0 80

EXPIRE DATE STATUTE ID ACRE IR
//()0oo0o

QUAL AQUIFER (S)
( 1) Gw (2)

OWNER DESIGNEE
#t



REPORT DATE 04lL7 /e8

RECEIPT APP DATE STAT DATE NP DATE
33e2e3Bos/26/e2//o6/3o/e2

DIV CO FILE NI'MBER WD BAS MD

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOI'RCES

WELL-X-REFER
018 2 17MH

NAIUE

PAGE

TRANS ACTIV STAT
CD NP CD NP CD

REPT PUMP -. COMP

llDATEll
ENG USER
DWM

RECD -ABAND-- COMT

--DATI
l/

5 23 4L375 F

ADDRESS
P O BOX 581

ZTP EXT PHONE
81502 0000 ( )

38 00 00

ADDRESS2

CHRISTELEIT PETER & LINDA

CITY
GLENWOOS SPGS

Q16O SEC TWNSHP RANGE
NW306s88WQlo Q4o

NE

ST
co

PM
s

F'LGCASE NUM USES DRLR PUMP INST COORDINATES LOT BI'K
8 426 N/S 43OO S E/W 3l"oo E B

SUBDIVISION
CHRISTELEIT

COMMENTS
PARCEL B

NWC RECD NBU RECD
..DATE-- --DATE--

tlll
iRE-FT TOP/PERF/BOT

110 200

EXPIRE DATE STATUTE
//()

REPT -- WELL COMP
L2/04/eL DATE Lol22leL

BENEF USE
--DATE--

AMENDEDSBU RECD
--DATE-- --DATE-- --DATE--

ll ll t/ //

LEVEL ELEV METER LOG ABAND REC

110

AQUTFER (S) OWNER DESTGNEi
( 1) cw (2) #z

DEPTH YIELD
225 15.00

ID ACRE IR QUAL
00000

3



REPORT DATE 04/L7 /98 PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS J\CTIV STAT

3so791 O3/2s/93 O5/2L/s3 O7/231e3 o4137sF CD SP cD NP CD AR

DIV CO FILE NI]MBER WD BAS MD NAI'IE

5 23 42574 F 38 OO OO C}IRISTELEIT HOMEOWNERS AISSOC

ADDRESS ADDRESS2 CITY ST

* 4954 2i.4 ROAD NEw cASTLE co

ZTP EXT PHONE Q]-O Q4O Q16O SEC TWNSHP RANGE PM

8L647 OOOO ( 303)984-2265 NE NW 30 6 S 88 W S

CASE NI'IIT USES DRLR PT]MP INST COORDINATES LOT BtK FLG

80 634 N/S 43OO S EIW 3100 E B

SUBDIVISIoNREPT--WELL--coI{PREPTPUMPcoMP
cHRrsTELErr / / DArE / / o7 127 leL DArE o7 /3ole3

COMMENTS ENG USER

t2 sF, IRR Or 34,OOO Fr SQ LAWN, DOMESTIC ANII{ALS, BASALT CONTR-A'CT JDz SM'r

NI4iC RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND-- COMP

--DATE----DATE-.--DATE---.DATE-.--DATE----DATE-'---DATE
/ / I / o7/Ls/e4 I / / / / / / /

-RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER LOG ABA}TD REQI

L26 27.OO 62 Y N

EXPIRE DATE STATUTE ID ACRE IR QUAL AQUIFER (S) OWNER DESIGNEE

o7 123 ls4 (L372) ooooo ( 1) Gw (2) ltz

:

COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES



REPORT DATE 04/L7 /98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DTVISION OF WATER RESOI'RCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE I{ELL-X-REFER TRANS ACTIV STAT
38s18sB Os/LO/es / I 07 /L4/95 CD WA CD Np CD

DIV CO FILE NI'MBER WD BAS UD NAUE
5 23 188403 38 OO OO KINDALL RANCH

ADDRESS ADDRESS2 CITY ST
6335 STATE HEY 133 CARBONDALE CO

ZIP EXT PHONE Q1O Q4O Q16O SEC TWNSHP RANGE PM
8L623 ( 303) 953-3879 NE SE 2s 6 S 89 W S

CASE NIIM USES DRLR PUMP INST COORDINATES LOT BLK FLG
8 L 10es N/s L675 S E/W 146 E

SUBDIVISION REPT -- WELL -- COMP REPT -- PUMP COMP
to/3o/es DATE o8/2s/e5 / / DATE / /

COMMENTS ENG USER
CRITTCAL, 3SFD, lAR IR, DOM ANIIITALS, 38.56 ACRES DRY HOLE SGA NLH

NWC RECD NBU RECD SBU RECD BENEF USE AI{ENDED RECD -ABAND-- COMP
--DATE-- --DATE-- --DATE-- --DATE-. --DATE-- --DATE-- .-DATE

//////////////
.R.E-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER I,OG ABAND REQ

300

EXPIRE DATE STATUTE ID ACRE TR QUAL AQUIFER (S) OWNER DESIGNEE
07 /L4/e7 (6023) 00000 (1) cw (2)



REPORT DATE O4/t7 /98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X'REFER TRANS ACTIV STAT
38s185A O'/LO/95 t I 07 /L4/e5 CD WA CD NP CD

DIV CO FILE NUMBER WD BAS MD NAI{E
5 23 188402 38 OO OO KINDALL RANCH

ADDRESS ADDRESS2 CITY ST
6336 STATE HEY 133 CARBONDALE CO

ZTP EXT PHONE Q1O Q4O Q16O SEC TWNSHP RANGE PM

8L523 ( 303) 963 -387 9 NW SE 25 6 S 8e W S

CASE NUM USES DRLR PUMP INST COORDINATES LOT BLK TLG
8 L 1O9s N/S 2OO0 S ElW 1339 E

SIJBDIVISION REPT -- WELL COMP REPT PUI'IP -- COMP

to/3o/e5 DATE o8124/e5 / / DATE I I

COMMENTS ENG USER
CRITICAL, 3SFD, 1AR IR, DOM ANIMALS, 43.-7A ACRES DRY HOLE SGA NLH

M.7C RECD NBU RECD SBU RECD BENEF USE AMENDED RECD -ABAND-- COMP

--DATE-- .-DATE-- --DATE.- --DATE-- --DATE-- --DATE'- --DATE
////ll //ll llll
,RE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV METER I,OG ABA}ID REQ

300

EXPIRE DATE STATUTE ID ACRE IR
o7 /L4/e7 (6023 ) 00000

QUAL AQUIFER (S)
( 1) Gw (2)

OWNER DESIGNEE



REPORT DATE 0+/27/98 COLORADO WELL APPLICATIONS AND PERMITS
COLORADO DIVISION OF WATER RESOURCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS i\CTIV STA'I
L7'tL7 oa /w / gt / /

DIV CO FILE NUMBER WD BAS MD NAME

000000

38 00 00 HooD ART

ADDRESS2

CD MH CD MH CD

CITY
BASALT

SEC TWNSHP RANGE

5 23 1-77t7 MH

ADDRESS
c/oPoBoxl_os9
ZIP - EXT PHONE
8L621- 0000 ( )

CASE NUM USES DRLR
O LIC

SUBDTVISION

COMMENTS

NWC RECD NBU RECD
- -DATE- -DATE- -

// //
-cRE-FT rop/pBnF/Bor

EXPTRE DATE STATUTE
//()

Q10 Q40
NE

PUMP INST
N/S

REPT
//

Q15 0
NE256S

COORDINATES
B/w

WELL COMP
DArE / /

ll9

LOT BLK

REPT PIJMP

/ / DATE

//

METER

ST
CO

PM
S

FLG

COMP

USER

LOG ABAND REQT

OI^INER DESIGNEE

SBU RECD BENEF USE
--DATE- -DATE--

// //
DEPTH YIELD LEVEL

ID ACRE IR QUAL
00000

--DATE-- -.DATE- -
AMENDED

ELEV

AQUIFER (S)
(1) cw (2)

RECD -ABAND-- COMP
-.DATE



REPORT DATE 04/27/98 COLORADO WELL APPLTCATIONS AND PERMITS
COI.,ORADO DIVISION OF WATER RESOURCES

PAGE

RECEIPT APP DATE STAT DATE NP DATE WELL-X-REFER TRANS ACTIV STAT
e1l-35e0 / / / / / / 000000 cD ,3D CD

DIV CO FILE NUMBER WD BAS MD. NAME
5 23 18]-48 38 99 OO CHATIvIAS ROBERT W & JOHNSON JAMES

ADDRESS ADDRESS2 CITY ST
PO DRAWER GLENW SPGS CO

zlP - ExT PHONE Q10 Q40 Q150 SEC TWNSHP RANGE PM

8L5OI-OOOO( )-SESW57S88WS

CASE NUM USES DRLR PUMP INST - COORDINATES - LOT BLK FLG
B N/s E/w

SUBDIVISION REPT WELL COMP REPT PT]MP COMP

//DArE////DArE//
C9MMENTS ENG USER

NWC RECD NBU RECD SBU RECD BENEF USE AMENDED
- -DATE- -DATE- -DATE- - - -DATE- - - -DATE. -

/ / / / / / oe/03/53 / /
JRE-FT TOP/PERF/BOT DEPTH YIELD LEVEL ELEV

150 20.00 118

RECD -ABAND-- COMP

- -DATE- -DATE
// //

METER LOG ABAND REQ:

AQUIFER' (S) CWNER DES]GNEEEXPIRE DATE STATUTE ID ACRE IR QUAL
//() (1) Q)

1



ATTACHMENT B
LOS AMIGOS PUD



..[ \



Report Date: 01/17198

Contact: Lestie, Scott
Contact Phone: (970)915-5069

Operator: Lestie, Scott
Operator Phone: (970)945-6069

Resident Poputation: 165

Non-Transient Poputation: 0'
Iransient Poputation: 0

Service Connections: 26

COLORAOO DEPARTI.IENT OF PUBLIC HEALTH AITID ENVIRO}IHENT

Conpliance Monitoring and Data l,'lanagement Unit - HACD RESOURCE ENCI I'igEIii NG I I{C'

llote: Coflputer data is atrays subject to error. lf data appears unusuat or questionabte,
ptease confirm the vatidity xith the Drinking Hater Program at (303) 692-3500.

I.IATER OUALITY DA]A FOR ID 1'19125 Aspen llesa Estates
ATTN: EPC - Scott Lestie
PO Box 493

Snounass, C0 81654

county: Eagte

Active Status: Active
Activation Date: 0/
System Begin Date: 0/
System Type: Co$runity
System Source Type: Ground trater
open Year Around

***ii***tttt*****tttiittit

Disinfection l'raiver ? llo
Bacts Required: 1

Bact cycte: l,lonthty
l,litrate Schedute: 3rd Quarter
ChernicaI Schedute Group: 1

Inorganic Schedute: 3rd Quarter

RadiotogicaI Schedute: 3rd Quarter
Organic Schedute: Routine - 4 Quarters

rtll*******t

se_id srcnun

001 Tnk01

002 rJ01

003 r,02

14 U03

SOURCE INFORMATION

src
Aspen Mesa Tank

l/el, l, #1

t/et l, #2

t,e L l, #3

r_rec_type se_code avaiI sarpoint setter_id totatdepth aquiferSE

P

S

s

s

R

G

G

G

P

P

P

E

irrlttrirti*rrr***tr* RECENT 8ACTERIOLOGICAL rt***r*ti*r*****r**r***i*
rrrSoSafe ttr* U=UnSafe ttttt il=lnVatidt*rr
sarp_date type testm€th quantity tcJcres fe3res invatid
01/27/97 r m

02/?1/97 r m

03/27/97 r m

01/29/97 r m

05/28/97 r m

06/26/97 r m

07/?5/97 r m

08/26/97 r m

09/03/97 r m

10/30/97 r m

11/19/97 r m

12/ 18197 r m

01/29/98 r m

02/25/98 r m

03/26/98 r m

trttrtttttttr oRIGINAL IIIORGANICS rrrrrrttrrrrrrrriirirrrr*tr
tttttt atl resutts ard ]lCLs expressed in rg/t or pgn rttril,
fi l{CLs are 0.05 2 0.005 0.1 /. .0 na 0.002

IPLEOATE ARSENIC BARIUI,I CADI,IIUX CHROI{IU}I FLUORIDE LEAD I.IERCURY

10/29/8? 0.000 0.000 0.00000 0.0000 0.780 0.0000 0.00000

07/26/8 0.000 0.000 0.00000 0.0000 0.710 0.0000 0.00000

03t09/95 0.000 0.01 0.0000 0.000 0.70 0.001 0.0000

na

s(Dtt { sE_t0,1 sE_lD-z SE_ID_3 SE_10_4 SE_10

27 001

27 001

ll.0 001

.T.

.F.

.F.

.F.

340

360

430

Roaring Fork

Roarirrg fork
Roar i rrg Fork

1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
't s

1s

0.05 na

SELE}IIUI,I SILVER

0.000 0.0000
0.000 0.0000

0.001 [T



*rr*i**tt*t*** NElrl INoRGAlllc PARAHETERS ******r*t***tt*****
tt*rt* att resutts expressd in mg/L or pg[ tttttt**t*tt*t
:ttt****t*i** TESTIilG EEGAN JAN 1, 1993 ****ittt*tittt*itt
.l,lcLs are 0.006 0.004 0.2 0.1 na 0.002

SAI{PLEDATE A}tTll,tONY BERYLLIUIII CYANIDE NICKEL SULFATE THALLIUtI COI'|PoSlTED SE-lD-1 SE-lD-2 SE-ID-3 SE-lD-4 SE-I0-5

o3/og/s5 o.o0o o.o0o o.0oo o.oo0 28 0.000 .F. 001

**r*tt***t*****t**t tJ I T RATE/tl I T R I TE *t*tittr*i***t**t****
**t**t atl resutts expressed in rr,g/t or ppm riir*t*trt*t
*r tlcLs are 10.0 1.0 10.0

sanptedate nitrate_n nitrite_n no3_no2_n se_id_1 se-id-2 se-id-3 se-id-4 se-id-5

10t29/8? 0.00

07/26/88 1.20

03/18/93 0.833 0.000 [T 001

06t29t94 0.93 BDL 0.93 001

03/09/95 0.87 0.00 0.87 001

09/30t96 1.27 0.00 1.27 001

09/24t97 1.62 0.00 1.62 001

fi*ir***.rirr**r*** LEAD/coppER TAp MoNIToRING DAIA H**r***i**
fifir levets are 90th percentite tevets expressed in mg/t fi*"

beg_coeti erd-conpti pb-gOth cu-90th

07/01t93 12t31/93 0.001 0.18

0't/01/94 06t30t94 0.001 0.16

01/01t95 12t31/95 0.002 0.40
01t01t98 1?t31t98

rrrt*ttt**t**ttttt RAD I oLoG I cAL **titt*******tltltltitrl*
*'i* a[[ resutts expressed in pCi/t, excePt TS in m971 tfi'

. PLA}IINUI,IBR SAI,IPLEDATE SAI.ITYPE ALPHA ADJ-ALPHA BETA RA?26 RA228 RA226-228 URA}IIUI'I TS RADON-222

'l o5t16t* 0.0 0.0 0.0 0.00 0.00 0-00 0.0 0

1 02t28/89 G 0.0 0.0 0.0 0.00 0.00 0.00 0-0 500

Ink01 03/09/95 3 llT <8 NT xT NT llT 480 llT

Tnk01 09/24/97 2.2 NT 2.5 llT XI NT llT NT ilT

*r* There ras no corrosivity data found. r**

itr There Has no trihal,ornethane data fourrC. Required for comrunity systems serving 10,000 or nnre onty. ifi

ffifi*t.*rrfitti*r phaSe t VOCiS rtrtr*rtr*tttttit llote: lncluded aS part Of Phase ItlV organics as of 1/1/93.
Refer to fite for information on detects.

ptantnurbr ptantnam sanptedate detected
I Asp€n Hesa 03106/91 1 voc detected-B

rrrirfit*tftft REGULATEo PHASE I/ll,/V oRGANICS rrfirfifffirrrr

lrr 001

NT OO1

Sources: 001 061?7/97 corPosited: F
rfi There Here no regulated detects in this sanpte' rrr



*rtr**ttt**tfi* UNREGULATED PHASE t,/il/v oRGANICS

Sources: 001 06/27/97 corposited: F

Note: Detections of Trihatornethanes are not printed.
llonitoring is required. tlo standards have been set.

r** There Here no unregutated detects in this sampte. rtr



*rtrra*t*fi* cHEcK SAMPLE TRACKING INFO rifir***tr*tt*r

Parameter: 0-Dichlorobenzene 95'50-1 ?968

Source: 00't Tnk01 Cornbination of retIs at

Check sanpte Ietter date: 07/18/97

original sanpte datet 06/?7/97 Resutt:

lJas presence of contaminant confirmed ?

tlo check sanrpte resutts rere found irr the tracking database

tank

0.037 us/t

*fi There xere no bacteriotogicaI or turbidity viotations found. r**

firi*ttttttir cHEl,llcAL vloLATtoHs *l*li*tr*ttr*it*tt

beg-coilpti end-corpti viot-type contaminat reqsanples vaIid-sam resu I t nrt_viotat enf-date type-tetr epa-code detete
1?/22/97 sFJ

12t2?/97 sFJ

Gl,l = grourd Hater
Sl, = surface Hater
Gt,ulStl = ground rater under the inftuence of surface xater
l,lCL = maxim.rn contaminant [eve[
voc = votatite organic chemical

SUTR = surface Hater treatment rute

07/01/97 12/31/97 03

07/01/97 1?/31/97 03

Ptease Note: NT=
ND=

BDL =

na=

4xxx

1 038

Not Tested
None Detected
BeloH Detection Limit
syrbol for less than
Not Appticabte

0

0

*r* There Here no additionat chemicat enforcement actions found. **r

fir There are no outstanding enforcernent orders. ir*



Report Date: 01/ 17 /98

Contact: Farrar, Davis
Contact Phone: (970)963'1670

oPerator: Farrar, Davis
Operator Phone: (970)963-1670

Resident Poputation: 36

Non-Transient Poputation: 0

Transient Poputation: 0

Service Connections: 8

ttttt**rr*t souRcE INFoRMATI0N

se_id srcnun src
001 U01 tret l, #1

APR 
/ U ts'lo

conptiance llonitoring and Data ilanagement unit - L,ocD 
)lNga$NGlllc

Note: computer data is atrays subject to error. lf data appears rnr"u",RFSS.?EnE"ll",
ptease confirm the vatidity xith the Drinking tlater Program at (503) 692-3500.

COLORADO DEPARTI.IENT OF PUBLIC HEALTH AND ENVIRONI.IENT

UATER OUALITY DATA FOR ID 123860 llooden Deer Subd

ATTN: Davis Farrar
0165 Basatt Mtn Dr

CarbonJate, C0 81623

County: Garfietd
Active status: Active
Activation Date: 01/97
System Begin Date: 01/97

Systefi Type: Conm.rni ty
System Source Type: Ground lJater

open Year Around

*t i* ttttt* r i* t t* i* I i ll ** i a

_type se_code avai I

GP

Disinfection tlaiver ? No

Bacts Required: 1

Bact cyc [e: l,tonth [y
Nitrate Schedute: 2nd ouarter
Chemicat Schedute Group: 1

Inorganic Schedute: 2nd Quarter
Radiotogical Schedute: 2nC Quarter
Organic Schedute: 2nd Quarter

id totatdepth aquifer
350

se_rec
s

sarnpoint seI ter_
.t.

\*r**t*1tt*ttt***i**t 
RECENT BACTERI0L0GTCAL rrrit*r****i******rt*i*ti

r*s=Safe *r**i U=Unsafe irr** N=lnvatid*r**
sarp_date type testmeth quantity tcjres fe3res invatid
03117/97 r m

04/02/97 r m

05/12/97 r m

06/0?/97 r m

07/11/97 r m

0E/05/97 r m

08/25197 S m

09/02/97 r m

10/01/97 r m

11/03/97 r m

12/01197 r m

01/26/98 r m

02/10/98 r m

03/09/98 r m

1s
1s
1s
1s
1s
1N
1s
1s
1s
1s
1s
1s
1s
ts

ttrrrfirrrfir oRIGIxAL tlioRGANIcs trtltrrrt.tttittrritrrrrrtt
Itttit atI resutts and l,lCLs expressed in mgrrt or ppm tt*ttrr
fi l,lcLs are 0.05 2 0.005 0.1 4.0 na 0.002 0.05 na na

SATIPLEDATE ARSEIItC BARIUII CADi{lul,l CHRo,ltUll FLUoRIDE LEAD HERCURY SELExIUI{ SILVER Soolul,l sE_lD_1 SE-lD-.2 SE-ID-3 SE-lD-/r SE-lt

05/12/97 0.003 0.048 <0.00025 <0.010 0.57 <0.001 <0.0002 0.001 ilT 21 001

Ittitititrtrt HEy IlIoRGAlllc PARAI,IETERS *tttrrfirr.rt*rrrt
ttttt* atI resutts expressed in tg/t or pgn trrtttrritfit
ttttttrtttrfir TESTIIIG BEGAN JAN 1, 1993 rtilrrfirrirtilrtr
*t llCLs are 0.005 0.004 0.2 0.1 na 0. 002

SAI,IPLEDAIE ANItl.tO}IY BERYLLIU',I CYANTDE }IICKEL SULFAIE THALLTU'.I CO'.IPOSITED SE ID 1 SE tD 2 SE ID 3 SE tD,4 SE-.ID 5



05/12/97 <0.001

*********fi***r*i* N I TRATE/N I TR I TE

,*r*t atI resutts expressed in mg/t

<0.020 62 <0.001 .F. 001

* **** * t* t ir * it* t *t* * *

Of Pptn tlttill**l**

*r l,lcLs are 10.0 1 .0 10 .0
sarptedate nitrate_n nitrite_n no3_noz_n se_id_1 se se_id_3 se_id_4 se_id_S

05/12/97 NT

08/25/97 [T
lrT 2.3
<0.02 ltr

001

001

firi*tt***t***tt*tt LEAD,/CoPPER TAP MoNIToRING DATA tt***t***t*
iifi* levets are 90th percentite tevets expressed in mg71 *t***
beg_corpti end_corpli pb_90th cu_90th

01t01/97 06/30/97 0.002 0.84

07t01/97 12t31/97 0.005 0.81

01/01/98 12/31/98

*****t******t*it*i RAD I 0L0G I cAL t******t*trttttittr*l*ri*
**** atl resutts expressed in pci,ll,, except TS in m9/[ r*fi
PLANTNUI4BR SAIiTPLEOATE SAI'ITYPE ALPHA ADJ-ALPHA BEIA RA225

U01 05/1?/97 5 NT 8 NT

*** There Has no corrosivity data found. fir

r*r There Has no trihatornethane data fouM. Required for corm.lnity

tr There Has no Phase MC data found. *rt

There ras no regutated organics data fourd. ft*

There ras no unregutated organics data found. fi*

RA228 RA?26-228 URANIUI,I TS RADON-222

NT NT NT 640 NT

systems serving 10,000 or more onty. fir

**r There Here no chemical check sanrpte tracking records found.

fir There rere no bacteriotogicaI or turbidity viotations fourrC.

tfi There Bere no chemical violations found. fir

rr* There rere no additionaI chemicaI enforcement actions found.

rir There are no outstanding enforcement orders. fi*

Ptease lilote: NT = Not Tested
ND = None oetected
BDL = Eetor Detection Limit
< syrbot for less than
na = llot Applicable

**t

t**

GU = ground Hater
S!, = surface rater
GliulSU = ground rater urder the
tlCL = maxi[rfi contaminant [eve[
voc = votatile organic chemicaI

SUTR = surface rater treatment

inftuenrce of surface rater

rutc



'' 
:'ir''' i--liiil

Report Date: O4t17tg| I 
, *i

coLoRADO DEpARTuENT OF pUBLtC HEALTH AND EllvtRoNl,lENT .-,i 3 ': u 1'9ud

Curptiance l'tonitoring and Data lilanagement Unit - t''ocD

lrote: coflputer data is atxays subject to error. If data appears unusual o. qr""6;;iri':'j :iiiliisEiil]'13 lNc'

ptease confirm the vatidity rith the Drinking Uater Program at (303) 592-3500.

IJATER OUALITY DATA FOR ID 123595 Panorarna Rsnches HOA

0165 Basatt l,ltn Dr

Carbondate, C0 81623

Contact: Farrar, Davis

Contact Phone: (970)963-1670

Operator: tarrar, Davis

operator Phone: (970)963-1670

Resident PoPitation: 80

Non-Transient PoPuIation: 0

Transient PoPutation: 0

Service Connections: 27

county: Garfietd
Active Status: Active
Activation Date: 1/89

System Begin Date: 0/
Systefl TYPe: CofimJnitY

System Source TYPe: Grourd tJater

open Year Around

I * t t****l i* t*tt**tatt t *ttt

Disinfection tlaiver ? llo

Eacts Required: 1

Bact Cycte: HonthtY
Nitrate Schedute: 3rd Quarter

Chemical. Schedute GrouP: 1

tnorganic Schedute: 3rd Quarter

RadioLogicat Schedute: 3rd Quarter

Organic Schedute: Routine ' 4 Quarters

tttiti****tt

se_id srcnun

001 GuTPo1

002 H01

003 rJ02

SOURCE INFORMATION

src
Ct2 for Hetts
xett #1

!'lel, t #2

se-rec-type se-code avait
PTP

b

G

P

P

t*ti*ittrtit*tt**t* RECENT BACTERIOLOGTCAL i*trr**rt*ttrt*t**itt*i*i
r**S=Safe t**t* U=UnSafe tt*t* N=lnVatidr*fi
sarp-date tyPe testmeth quantity tc3res feSres invatid

1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s
1s

sarpoint set ter-id totatdepth aqui{'er

.T.

. F. 320

.F. 320

na

soluH SE_ID_1

28 001

27 001

26 001

S

s

01127/97 r m

02/03/97 r m

03/ 11/97 r m

04/02/97 r m

05/06197 r m

06/02/97 r m

07/08/97 r m

08/05/97 r m

09/02/97 r m

10101/97 r m

'11103197 r m

12/01/97 r m

01/26/98 r m

02/09/98 r m

03/09/98 r m

tlrttttrtttrr oRIGlllAL INoRGAlllcs trlrrllttttrlltrtllrrlrrtll
rtitrt atl resutts ard l,lCLs expressed in ,g/t or pgn rtrtrrt
f HcLs are 0.05 2 O.OO5 0.1 ,..0 na 0.002 0.05 na

SA',IPLEDATE ARSE}IIC BARIU}I CADI,IIUI,I CHROIIIUi{ FLUORIDE LEAD I'IERCURY SELE}IIUI'I SILVER

^9t13/8 o.OOO O.OOO O.OOOOO O.O0oo o.3oo o.oo7o 0.00000 0.005 0'0000

/01/91 llD 0.045 xD ND 0.31 llD xD 0'006 ll0

o8to8l95 0.003 0.043 <O.OOO25 <0.01 0.36 <0.001 <o'0002 0'005 llr

fittrrfrtittfi HEU tNoRGANtC PARAI,IETERS tft*trtttrttttttttr

SE _tD-_2 SE_!D_3 SE_I0_4 SE- ID



t*i**t atI results expressed
t**t********** TESTING BEGAN

** HCLs are 0.006 0.004
. IPLEDATE ANT II.IONY BERYLL IUI.I

./08/95 <0.001 <0.001

in mg,/t or ppm tttlt*tt*it**t

JAN 1, 1993 tt*tt**it*it*i**t*

0.2 0.1 na 0 .002

CYANTDE NICKEL SULFATE THALLIUM

HT <0.02 58 <0.001

COIIIPOSITED SE-ID-1 SE-ID-2 SE-ID-3 SE-ID-4 SE-tO-5

. F. 001

r*ir******ri**t*t** N I T RATE,/ N I T R I T E

*firtr 'att resutts expressed in mg/|,
** ilcLs are '10.0 'l .0 10.0

sarptedate nitrate_n nitrite_n no3_no2

09/13/88 0.57
08/04/91 0.68

07t27/94 llT

08108/95 llT

09/'t0/96 llT

07t01t97 Nr

**** I ** il * i t ti, ** * ti t

Of PPm 
ttil*t*tt*ll

i_n se-id-l se-id-2 se-id-3 se-id-4 se-id-5
001

001

001

001

001

001

NT

<0.02

NT

NT

NT

NT

0.51

0.7
0.7
0.7

*r*********ti***tt* LEAD/coPPER TAP llolllTORIXG 0ATA *it******ir'
it*r* levets are 90th percentite levets expressed in mg7[ r*r**
beg_corpl i end-coapt i pb-9Oth cu-9Oth

07/01/93 1?/31/93 o.oo5 o.30

01/01/94 06/30/94 0.005 0.32

01/01/95 12/31/95 0.004 0.32

01/01/98 12/31/98

tiiritr*i*rt*ltilt RAo I oLoG t cAL iti*ittlt*t*ttttt*itt*l*t

'r* atI resutts expressed in pCi/1,, excePt TS in m9,/[ r***

ANTNUMBR SAI,IPLEDATE SAI.ITYPE ALPHA AOJ ALPHA BETA F,A226 RA226-228 URANIUI.I TS RADON-222

1 01/1O/9O c 0.0 0.0

r,,TP01 07/27/94 3 xT

G!JTPo1 07/01/97 3 NT

tt**********t*titt coRRoslvlTY
*rrrr atl units are m9/[ except

sanptedate langtier tot-alk ca-
08/04/91 0.15 150 100

** ** t** **** t * I t I * i t *t * ** * *

Langtier, pH, and te{tgr *r**

,hard ph tds rater-teflp chtoride sutfate
8. 1 57 -rt

<8

<8

8.0 0 .00

RA228

0.00 0 .00

NT

NT

NT NT

NT NT

0 .0 510

NT 510 llT

NT 590 NT

There ras no trihatomethane data found. Required for corm.rnity systems serving 'l 0 , 000 or more on t y. r*r'

l*tl**llllitlllllt Phase I VoCtS l*llllt*l*itttltl Note: lnctuded as part
Refer to fite for

of Phase IIIV
'information

organics as o( 1/1/93.
on detects.

ptantnurbr Plantname
1 Panoram:r Ranches Subdivision

sanptedate detected
03/?0/91 |lo vocrs detected.

rtrititrtrrtrfi REGULATED PHASE I/l l/v ORGANtcs *rrrrrrrtttrrt

001 10/01 /97 Corposi ted: F There rere no regutated detec'ls in this sarpte.



*i**r********** UNREGULATED pHASE I/ll/V ORGANICS

Sources:001 10/01/97 cornposited: F

Note: Delections of Trihatomethanes are not printed.
ilonitoring is required. l'lo standards have been set.

*r* Thene Here no unregutated detects in this safitPte. tr



*r There rere no chemical check sanpte tracking records found. **

'* There rere no bacterioIogicaI or turbidity violations found. r*r

r***r*iil*rr* cHEMIcAL vIoLATIONS ****rrr***r****ii
beg_cupti end_corpti viol_type contaminat reqsamptes vatid_sam result nrct_viotat enf_date type-tetr epa-code detet:
01/01/93 1?/31/93 03 1040 1 0 0.00000000 0.00000000 03/06/95 1 s06

*r*************** EllFoRcEl,lEllT AcTIoNS for cHEllS ******r**r*
**** SFJ = viotation tetter - SOX = noH in corptiance.u*
enf_date epa_code type_tetr coflnents
07/27/94 sox

r*r There are no outstanding enforcement orders. r*r

Ptease |lote: NT = Not Tested
N0 = None Detected
BDL = Betox Detection Limit
< syrnbol for less than
na = Not Appticabte

GtJ = ground laater
Sl.l = surface xater
GtnJIStl = ground rater under the inftuence of surface Hater
l{CL = rnxim.rn contaminant tevet
VOC = votatite organic chemical
SIJTR = surface Hater treatrnent rute



Report Date: 01/17/98

Contact: Lestie, Scott u274

Contact Phone: (970)945-9121

Operator: Lestie, Scott u274

Operator Phone: (970)945 -6069

Resident Population: 40

Non-Transient Poputation: 0

Transient Poputation: 0

Service Connections: 1'l

County: GarfieId
Active Status: Active
Activation 0ate: 0/
System Begin Date: 0/
System Type: Cor[runity
Syslefl Source Type: cround trater
open Year Around

**********t**t**i** tt* ** *t

na 0.002
LEAD 

',IERCURY0.0000 0.00000

0.0000 0.00000

0.000 0.0000

.i

Disinfection tlaiver ? No

Bacts Required: 1

Bact Cycle: l,tonth Iy
Nitrate Schedute: 3rd Quarter
ChemicaI Schedute Group: I
Inorganic Schedute: 3rd ouarter
RadiologicaI Schedute: 3rd Quarter
Organic Schedute: Routine - 4 Ouarters

I
*':tJd

F,,{ L u \:uo

Note: cors,uter data is atxays subject to error. If data appears unusua[.9t,guesti;'-e[i; 
ri-;Flli3 ltr0'

ptease confirm the vatidity rith the 0rinking lJater Prograr 
", t:Ofi'-i9z-3500.

COLORADO DEPARTI.IENT OF PUBLIC HEALIH AND ENVIRON}IENT

Conptiance Monitoring and Data l{anagement Unit - LIoCD

IJATER OUALITY DATA IOR ID 123443 Kings Ror Subd

ATTII: EPC - Scott Lestie
PO Box 493

SnourEss, CO 8'1654

t***t*i*ii*t

se_id srcnun
001 uo'l

002 r,,02

OO3 GUTPO'I

SOURCE INFORIiIATION

src
Uel, l, #1

Uet l. #2

Ct2 for relts

se_rec_type se_code avai I
SGP
S

P

P

P

it****ttttttt**tt***r RECENT BACTERI0L0GICAL *rtr*r*rrrtr*r*rri**rrr*r
r.rS=Safe lrtit U=Unsafe titi* H=lnValid**ir
safip_date type testmeth quantity tc_pres fe3res invatid
01/27197 r m

02/25/97 r m

03127/97 r m

04/29197 r m

05/28/97 r m

06/26/97 r m

07/23197 r m

08/26/97 r m

09/30/97 r m

10/30197 r m

'11/ 19 /97 r m

'12/'18/97 r m

01/29/98 r m

02/?5/98 r m

03/26/98 r m

rrttttlt.tttr oRIGI[AL TNORGA]ilCS triilrttrr.ttlt.rrtrritrtrr
Ittttt att resutts and r,tCLs expressed in mg/|, or pfrn ttttrrr
rr l4CLs are 0.05 2 0.005 0. 'l 4.0

sarpoint set Ier_id totatdepth aquifer
. F. 360

.F. 410

.T.
G

T

1s
1s
1s
1s
1s
1s
1s
ts
1s
1s
1s
1s
1s
1s
1s

SA}IPLEDATE ARSE}IIC BARIU}t CADI,IIU',I CHROfitUI.I FLUORIOE

7/19t87 0.000 0.000 0.00000 0.0000 0.?70
09/18/90 0.000 0.000 0.00000 0.0000 0.460
03/09/95 0.000 0.00 0.0000 0.000 0.59

0.05 na na

SELEN IUI,I SI LVER SOO IU].I SE.IO-
0.000 0.0000 25 001

0.002 0.0005 30 001

0.001 xT 34.2 003

1 sE_tD_2 SE_lD_3 SE_ID_4 SE_lr



ti*****t**i*** NEL, INORGANIC PARAMETERS **ttltti***rt*i****
tttt** atI resutts expressed in ,tS/t or pP(n r*ttt*rrttt*i*
ttt*t****t**r* TESTING BEGAN JAN 1, 1gg3 **ri*r*ir*r**rr*rr

l,lCLs are 0.006 0.004 0.2 0.1 na 0.002
.TIPLEDATE AIITIII{ONY BERYLLIU}I CYANIDE }IICKEL SULFATE THALLIUI,I COMPOSITED SE-ID-1 SE-ID-2 SE-ID 3 SE-IO-4 SE-ID-5

03/09/95 0.000 0.000 0.000 o.oo0 28 0. o0o . F. 003

r* MCLS are 10.0 1.0 10.0
sanptedate nitrate_n nitrite_n noi no2 n se id 1 se_id_2 se_id_3 se_id_4 se_id_5
07/19/87 1.30 NT

**tt***i*t**i***t** N I TRAT E/|l I TR I TE
***it* atI resutts expressed in mg,/|.

****** i a* i * ****i *i * tt

or Pgn tt*****t*t**

001

001

001

003

003

003

003

09/18/90 1.27

03t18/93 1.28
12t29t94 1.35

03/09/95 1.3?

09t30t96 1.78

09/21/97 1.15

0.00
BOL

0.00
0 .00
0 .00

NT

NT

1.35
't.3?

1 .78
1.45

*t*it**ti*ttr*t**** LEAo,/CoPPER TAP ttONITORING OATA ***tr**t*
r**** [evets are 90th percentile Ievets expressed in mg71 **t**
beg_compti end_corpl i pb_9Oth cu_9Oth

07 /o't /93 't?/31 /93 0 .002 0 . 16

01/0'l/94 06/30/94 0.002 0.39
01/01/95 12/31/9' 0.013 0.17
01/01/98 1?/31/98

r******r***a*r** RAD I 0L0G I CAL *r***rr****r****t***i****
r*rt atI resutts expressed in pci/t, except TS in mg71 ,.**
PLANTIIUI,IBR SAI,IPLEDATE SAMTYPE ALPHA ADJ ALPHA BETA RA226 RA228 RA226-2?8 URAurur,t Ts RAooN_222

0.00 0.00 0.0 0

0.00 0.00 1.0 560

llr ilT |lT ?72 NT

NT NT NT IIT NT

1 02/01/U
1 02/28/89 G

r,lrPo1 12/?9/91

u01 09/?1/97

ptantnrrbr ptantname

1 Kings Ror

0 .0 0.0
0.0 0.0

1.9 NT

?.7 r{T

0 .0 0.00
0.0 0 .00

4.6 NT

1.1 NT

trit.rrr*r*****r** coRR0s I v I Iy r*t***r*iri*rrtr**rtrtrrit
***ft atl units are mg/t except Langtier, pH, and tenp *r**
sarptedate langlier tot_atk ca_hard ph tds rater_le[p chtoride sutfate
09/18/90 +.247 224 94.6 t.B 38i ?S c

rrr There Has no trihatomethane data found. Required for conm.nity systenE serving 10,000 or more only. fir

tit*ttitat*ttt**li Phase MC t S lltttittttttttttt

tttr*tttiltfi* REGULATEo PHASE t/tllv oRGANICS fiIilrff'rfir'

Note: lnctlded as part of Phase ll,/V organics as of 1/1/93.
Refer to fite for information on detects.

safiptdate detected
03/06/91 2 vocrs detected.

Sources:003 06/27/97 Curposi ted: F fir There rere no regutated detects in this sarpte. .fi



Ii******T***T** UNREGULATED PHASE I/II,/V ORGANICS i**********t*** Note: oetections of Trihatomethanes are not printed.
l,lonitoring is required. No standards have been set.

Sources: 003 06/27/97 CorTposited: F *** There rere no unregutated detects in this sarpte. ttr



r*t There Here no chernicat check sanpte tracking records found. *rt

,r There trere no bacteriol,ogicat or turbidity viotations found. *tr

**rt**f*t*tt* cHEHIcAL vloLATI0Ns tttt***t*********t
beg-conpti end-colpt i viot-type contaminat reqsanptes vaI id-sam

07 tO1/9? '12/3'l /97 03 4xxx 1 0

07/01/97 12t31/97 03 1038 1 0

*il There Here no additional chemical enforcement actions fourd. *i*

r** There are no outstanding enforcement orders. rr*

Ptease llote: NT = Iot Tested
ND = None Detected
BDL = Belou Detection Limit
< synbot for less than

na = Not Appticabte

GU = ground Hater
S[,] : surface rater
GtlulstJ = ground Hater under the inftuence of surface Hater

ilCL = maxim"rn contaminant [eve[
vOc = votatite organic chemicaI
STJTR = surface Hater treatment rute

resu I t nrct_viotat enf-date tyPe-l
12/22/97
't2/22/97

tetr epa_cde detete
SFJ

SFJ



Report Date: 01/21 /98

TJATER OUALITY DATA FOR IO 119672 Red Tabte Acres HOA

ATT|,1: EPC - Scott LesI ie
P0 Box 493

SnoHmass, Co 81654

GEE\qry

Disinfection uaiver ? No

Bacts Required: 1

Bact Cycte: tlonthty
Nitrate Schedute: 3rd Quarter

Chemi cat Schedul,e Group: 1

lnorganic Schedule: 3rd Quarter

Radiotogical, Schedute: 3rd Quarter

Organic Schedute: Routine - 4 Quarters

COLORADO DEPARTT,IENT OF PUBLIC HEALTH AND ENVIRONMENT

Colptiance l,lonitoring and Data ilanagement Unit - UacD

APR z I lugU

RESOIIRCE El'lGlNEERl itc lNq
Note: Colputer data is atways subject to error. If data aPpears unusual or questionabte,

ptease confirm the vatidity rrith the Drinking l.Jater Program at (303) 692-3500.

Contact: Lestie. Scott u105

Contact Phone: (970)915'9121 / F AX#

operatorr Lestie, Scott u106

operator Phone: (970)945-6059

Resident Poputation: 100

|lon-Iransient Poputation: 0

Transient Poputation: 0

Service Connections: 35

County: Eagte

Active Status: Active
Activation Date: 0/
System Begin Date: 0/
Systern Type: Corm.,ni ty
System Source TYPe: Ground Uater
open Year Around

tr*tt*****l*

se_id srcnun
001 t,101

002 r,102

OO3 GIJIPO1

SOURCE

src
Hel t

llel I

t N FORI.IAT I ON ttit***** ***t*i*t*ttt****i

RTA ltTP/Purphouse and CLZ

se_rec_type se_code avaiI sanpoint setter-id totatdepth aquifer
s G P .F. 350

s G P .F. 400

P T P .T.

iri*tt*i*i**t*trtt**i REcENT BACTERIoLoGIcAL t*t*tt*******t*t**lti**l*
*r*g=g3fg i**** U=UnSafe *r**t N=lnVatidrtr*
sanp-date type testmeth quantity tc_pres fe-pres invatid
01/27/97 r m

02/25/97 r m

03/27/97 r m

041?9/97 r m

05/28/97 r m

06/26/97 r m

07/25197 r m

08/26/97 r m

09/30/97 r m

10/30/97 r m

11/19/97 r m

'lZ/18/97 r m

01/29/98 r m

02/25/98 n m

03/26/98 r m

1s
1s
1s
1s
1s
1s
1s
't s

1s
1s
1s
1s
1s
1s
1s

rrrrrrtt*rttr 0RIGINAL INoRGAlilcs llrlrrrttt*irrttrlllttrttrr
titt*i att resutts and HCLs expressed in ,s/t or Ptrn rrttttr
fi tlcLs are 0.05 2 0.005 0.1 4.0 na

^{.IPLEDATE ARSE}IIC BARIUH CADI{IU'{ CHRCHIU',I FLUORIDE LEAO

/23/U 0.OOO 0.OOO 0.00000 0.0000 0.660 0.0000

07/26/88 0.000 0.000 0.00000 0.0000 0.730 0.0000

03/09/95 0.000 0.00 0.0003 0.000 0.66 0.000

0.002
I'IERCURY

0 .00000

0. 00000

0.0000

0.05 na

SELEIIIUI.I SILVER

0.000 0.0000

0.000 0.0000

0.000 [I

na

s00tuH sE_lD_1

't2 001

1? 001

15.9 005

sE_lD_2 sE_I0_3 sE_10_4 SE-l!



!t*it*r***i***l l,lEt, INoRGANtC PARAI{ETERS fi**tt*tit*****tit
tt*i** atI resutts expressed in mg/1, or ppm ]*ttr*********
rr*r******t*rr TESTtNG BEGAN JAN 1, 1993 *t**t**t*t********

' l4CLs are 0.006 O.OO4 0.2 0.1 na 0.002

.AI,IPLEDATE AllTItlOt{Y BERYLLIUI,I CYANIDE }llCKEL SULFATE THALLIUM COMPOSITEO SE-!D-1 SE-ID-Z SE-ID-3 SE-!D-4 SE-ID-5

o3to9t95 o.OOO O.OOO 0.000 o.OOO 25 0.000 .F. 003

*rr*r***tt*t*i**i** N I TRATE/ll I TR I TE tti*t*ttitttt*tttt*tt
ti*ttt att resutts expressed in mg/t or ppm *tt*ttttit**

fi tlcLs are 10.0 1.0 10..0

sanptedate nitrate-n nitrite_n no3-no2-n se-id-1 se-id-2 se-id-3 se-id-4 se-id-5

07l23t% 0.00 uT 001

07126/8 0.83 NT 001

03t18t93 0.915 0.00 NT 001

06t29/94 0.85 BDL 0.85 001

03t09/95 1.17 0.00 1.17 003

09/30/96 0.82 0.00 0.82 003

ogtz4/97 1.18 o.O0 1 .lE OO5

***r*rii****r**t*r LEAo/coppER TAp lr{oNIToRING DATA ttrti}*t*tt
ti*r* levets are 90th percentite levels expressed in mg71 *****'

beg_conpl i end_coapti pb_90th cu_gOth

07t01t93 12/31/93 0.001 0.14

01/01/94 06t30/94 0.003 0.15

01/0't /95 12/31/95 0.001 0.37
01/01t98 12/31/98

rr**rt**trirrtrir RAD t oLoG I cAL *il*l*i*l*lit*lt*ttt*t t**
fiil a[[ resutts expressed in pCi/t, excePt TS in mg/[ **fi

PLANTNU}TBR SAUPLEDATE SAI.ITYPE ALPHA ADJ-ALPHA BETA RA226 RA228 RA2Z6-228 URANIUI'I TS RADON-222

1 02t16/84 o.o 0.0 0.0 0.00 0.00 0.00 5.7 0

1 02/28/89 G 0.0 0.0 0.0 0.00 0.00 0.00 6.0 660

uol 12/29t91 7.9 NT 6.9 NT llT NT NT 336 NT

GrJTPol 09/?1/97 7 .9 NT 3. 1 NT ilr NT |lT NT llT

*r* There Has no corrosivity data found. fir

rfi There Has no trihatomethane data found. Required tor cormrunity systems serving 10,000 or more only. rri

titrr**rr*r*riirrr phase t vgcrs r*r*rrirrrirrr*rr ilote: tnctuded as part of Phase IIlV organics as of 1/1/93.
Refer to file for inforrration on detects.

ptantnrmbr ptantnam sarptedate detected

1 Red Iabte Acres 03/06/91 No vocrs detected.

rtrt.if.rtftrr REGULATED pHAsE t/ttlv oRGANtcs fifirfifirtfirr

Sources: 003 06/27/97 conposited: F
rrt There rere no regutated detects in this sarpte.'rr



r**r*********** UNREGULATED pHASE l/ll,/V ORGANICS r****ti*tiii*** Note: Detections of Trihalomethanes are not printed.

Sources: 003 06/27/97 Conrposited: F

!.lonitoring is required. No standards have been set.

i*r There Lere no unregutated detects in this sanpte. rir



*il There |.ere no chemical. check sanpte tracking records found. *i*

-.r There Here no bacteniotogicaI or turbidity viotations found. ri*

***rt**it*tt* cHEl,ilcAL vIoLATIONS rrrr*r***rtt***t**
beg_conpti end_conpti viol,_type contaminat reqsanrptes vatid-sam resutt mct-viotat enf-date tyPe-letr epa-code detete

o1to1tg7 12/31197 03 1038 1 0 12/22/97 sFJ

07/01/97 12t31/97 03 4xxx 1 0 12/2?/97 sFJ

ffi There Here no additionaI chemicaI enforcement actions found. r**

rr* There are no oulstanding enforcement orders. fi*

Ptease Note: NT = Not Tested
ND = None Detected
BDL = BetoH Detection Limit
< symbol for less than
na = Not App[ i cabl.e

GU = ground rater
'SLl = surface rater

GUUISU = ground Hater under the inftuence of surface rater
l,lCL = maxim.rn contaminant level
VOC = votatite organic chemicaI

Sl'lTR = surface xater treatment rute



ATTACHMENT C

LOS AMIGOS PUD
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Mountoin Residentiol Development

Minimum Well Protective Distonces

Well Woter Suolity
f,rrl L For4 Julh H. Sshotl' rnd Thorarc J. Krctc, Ph'D'

Abrtrrct

The purpos of this sudy wc to ideilw tacton imgortant to *ellwotcr

*^iiii^iii, eisocia6 lrrth ondte *astivare, dbposl s/trcrnt. Tlu srudv

"tf, 
Ar s mountsiaous portioa o! teffa*a Couaty, val of Dcnvq, Colo'

Cintoii*tion of vetivotcn ic iiiictrca by aientrution of nitrata and

itior^ beaeai in escl5 of the Eavironnuntot Protxtion Agcncy\ drir*ine
iii tn"ao*. S;atistkal Lnolysg of t1c *vllwoter dan in this stttd;, iadicate

iii o ,rctl protrt;tn dbnne of tNIt. tw a probablllty ol nitroteaitrcgen
oii^ioiion of 2I.E?c; *talre6a,, i IOO ft.-distoncv hes o probability ol
nitrate-nitrogea @n taminotloa of 9.a %,

Most loczl cnyironmentel hcelth
rgcncics rqulate thc siting and insal-
leti,on of onsite wasteweter disposel
tySens. Ualcss propcdy locatcd and

installed, thcsc sYrtems oay be a
sourcr of colifqrm or Pathogenic
oicroorlenisrns and toxic produtls
such as uitrates. In ordcr to prsvcrlt
contrminetion of rveter ssPplic rnd
the scatioo of hcalth harerds' thcsc

rscsci'es nay cstploy rcgulatory
Er-cuurct suctr u csntrol of wcll con'
$ruction, rubdivision lot cizc' wcll
dcpth, rnd horirontd wslt protcctiw
dirtrnsc requireneuB. Thesc distensc
rcquircraents norrrelly tpccity Of
rrininura distanc! frsa thc wdl to dl
wrstc*rtcr disposd systcms- A stttdy
v:s rnrde to cvslurte tbG rdlttvc iE-
porlrDcc of thsc fesrors with rE poct

to rclt rrtcr cosusrio*ioa.

ffittIttttt.

Tlc SrcdY Arc.

Thc study E!Gr, sPPtqirartdY 30
squsnB uilcs i:n dzc, iacludcs Eost of
the urountainora ucl of teffetsoa
Cornty, Colorado. Mucb of thc rrca'
vhich lier within ooomuting di$aocc
of ltre Dsnver maroPoliten trcl' hts
c*pcricnccd npid frounh: thc Pogu'
lrtion of thc rrce doublcd from 1960
to lYr0 urd B iocrcasis8 at epProxi'
artcly thc nnc nte of growth. Of
rlrc rp'proximately A),ffi ycar*ound
rcsidcns of thc atudy rrce, ncartY
t2,(m rre u$ru individurl wdls rrd
osite rrstcwelcr disPql lustc@s
(6).

MaemorPhlc rocts end grrgite b-
rnrsioas conprir arost of thc H-
raL. ud thc rek conteiar Bururoltt
frultr ead tluturcr. Frrgrrrod bcd'
,ocl @uslitstes tbc prinsiplc rquifcr
b ttc mountriru- Thc porority of thc
rquifcr ir bw rnd rrtsrvrihbility-is
cdncspoOiagly lorr with Yi{dc of I
fpo dmoon (r). Slod rod lnvd
diporits occtr in the vrllq[ rnd forgl
&i rcond nct i4onrn rourcc of
grouad*rtcr ia tbc er:e. Thc dtuvid
vdls rrc cberrtrrizcd bY hifher
ilontG crprdtY rnd crore rtrble
vrtrkvcb thlrr wdts drIbd ia bcd-
rocl.

' ,ournd of Elvironrurntd Halb

Soib throwhout the studY area arc
quitc thia (supsficid), aormdlY re-
deding rB 8vcrrte topcoil dcPtb of
12 to 2A iaches, end rre undcdein
with dcconposcd bcdrosk of verying
dcnsity urd rhictncss; lhis intcrzre-
diatc zoac froo roil to bcdrocl
rrn8et froa 0 to oYGr 20 fcct. Most
roitr in the study urea anB not suitable
for convcotionrl soil ebsorPtiou
lrutclttcr disposst sFtcos- Not
only rre the roib too thin, btrt the

frrcrurc roncs dlow reDid mvcocot ' I
of Oc urstarlt!f, efllucot. Undcr
continuinS prGssurc for dodoPmmt'
Jcfferroo County bes rltowcd subtrrr-
fece nnd fihcr rnd riPPcd bcse
dbpofll fields thrt brvl bctu in-
lrrllcd ls rscordsrce with thc dsii8n
of r profcssiourl agincrr.

Mcrtodolos/

Wdtretcr gmPtct rcrc collcctcd
rs rn indicetor of tbc qudity of tte
goundwrtq bciug utd for hunrn
&nruoption. Tb"- l6a wcfb uiliad {

h thc dudy rcrc aoi rclcctod rt trn-
doo. Tbc rtll*ucr roPlcl r-tc
trtca by rhc nrtf of tbc Jcffcroa
C,ouaty Hcrlth Dcarrtncat &oE
r:tls rubjoaed to r ElitrrY rurrq
durias rhs ycrrs 19-3'l9n- Oa tte
brsir 

-of l.Litrry nEwyt' D'tcvi'otlt

Xrl L. Ford. Hedti 3iu Dcftffi'
Crlilorrir 9uc tldranity. l{onhrQe.
CA ,ltlh ,clrr H. Sctou. kficrm
€ooay Hceltb D!pr.. AS. Xipliry. bfr'
rsEd. OO |FiEEt d Thou J. Xcrfc.
Ph.D.. laglutc of tsrl Ervlroomrad
H..lrl, Colof.rlo 91c uDhnfiitr, Srnc
Hrn. n. @IlE, CP l!11.

t30
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ttmples, or onac, coanpLaint!, aoEG
of rhe vclls scrc Lro*! or suspocted
to bc eutaraiaated. Depite thir,
ody 20.7h of the relh sclccted for
thc ttudy raudly c*cccded tbc
Envtrmcntil Protcdiss AtcncT's
(EPA) lusdsr& of l0 ug/l for
NO,-N g).

Tbc PcIs were ramptcd rnd aaa-
hzd for coliforur bacrerh end
NOrN in reordencc wirb rhe APHA
Standard Msrhods for thc Examine-
tion of Weter urd Wesrcyeter @). A
s$itary nrrvcry was cotduetcd for
cacb wdl in ordcr to idcatify possible
rounees of coutunin-riou. Siacc well
coBstructioD ras rhoughr ro bc ao im-
portant faaor inllucrrci8g coliforu
cont minltion, the sunry iocludcd r
weII inspection. Thc followiog critcris
wcrc utili&d to classify wcllt of uD-
rppovcd constructioE (5, 9):

l. lsck of a wetcrtkht onilar]
rcat;

2.git instdluioa;
3, drr8 well or sprint; and
4. inadcquetc formatioa sc.l.

AIso invcsrigared *uc eitc factors
thoujlt to bc rcluod to conamiur-
tion:

l. vcll depth;
2. retl protoctiv? distencc;
3. geology (some &u colbcted);

ud
a. lor tiz..

Doracstic lirstock was initidly con-
ridcrgd a fasrot contsibutisg to thc
ocguncooc of conrrminetion but, on
lbe brsis gf tbc Bnitrry surreys, r?s
diminrted ls I rourEe of coutamina-
tion ia Eost insttBccs.

Wcll C-onsnalon od Dpth
Brscd ou rhc rbovc circir, wEtls

rrrc cl,sificd as dthcr tpptoved or
unapprovcd couf,ructioa. Coliforus
*uc fousd in uarpforad *ells morc
lrcqucady iltra rpponcd rclb, hrt
aitarec *u- fouad Glunny in tp-
prowd rnd rmrprovcd udb (T.bh
t). Wdl construc.tbE rrs Dor fouod
ao bc drtLticrtly rdrtcd in nirrate
corar-Einatioa. Coliforu @atrEi[!-
tion *rs louad cqu.tty in sbrllow,
unemroved vclls rs ia doqdrilhd,
uaegprovod rclls. Crliforo cotrmi.
artba rU aot found to bc rclercd to
bt da s dirtrace.

ItbvabcrrDcmDcr, tgfr,

'r.Db I
Comglfion C colllqm ltd nltr.!. Oorl|l oontgtlntlorr

,illtd ln apgrErd.ad arrl.pForad coortwtrd I.ltr

wd
Currnuclbn

Afrgt!(,
t rpprottd

X W.&lratr
Coailqtna

* Wcls
llort{>t

19.8
20.3

Xtioyx
CqFf,rreo.r

t3.8O
+74

r 7.c
23.7

tlDb,
Pttcant C t.mpfr<t rttr orodlag th. nttrt ,olt|ltfit .t n Lti

tor rlr roll{krrrca grl0F.

Dstilcggor.p ?*,trb.r
(Fc.o Srnflcdwafi

Nulrbar ot
Cootrmouftertrt olu lFcl

t@i
EI3!l,|6
(F.c0

s€o
6r'90
9r.120

t2r-t50
r 51.210
< 2ro

25
2t
GI
2e
2A
't3

4.2
7f .t

t(R.3
r35.4
r8s.5
a:lo.o

t0
7
e
a
3
1

ao.o - .ao6
25,9 -t.05t
20 I -t.a?lr4.3 -'t.?91to.7 -2.1227.7 -2.309

t 6zl t37.t 20.7 -1.3a3
Fl For Ercsc prrpoaes, r rrI r:s cqt*rcr.(l cE rtrrdtltod il lrc nilogon.rxf&G lact (NOr-Nl

lrcd.d thc ctarldrO c, lO r,tlc rtor,
an P denos oc ,e{ccreee ol rruls orcrdrg tha tEtdst d t O lrvria.
G)lP drnobr thr bglt bastom el P. LP-to& (P(tOqA).

Prolxlive Dktoncp

Whceas coliforms vcrc Bot cr-
pressly associated with the weII pro-
tectiye disttnce, the nitrete cgngen.
txrtioDs rtrc. In order to examine r.he
rdationship between weUdistrncc
rnd aitnte-uitrogcr @ncrntrltion,
the wlls wese sucgorizd both by
wdl distancc (six goupr rs rhown in
Teble 2) 8rd by conturinrtion or
uoncontanination. A *ell was soded
rs contr.minrted if the nhretc*irro-
Bca hvcl cxcccdcd thc health stedard
of l0 mg/I. Ar rcn in Teble 2, rhe
pcrccnrs8e of *:lb ercctding the
nitr.tc{dtrogcsr stsDdsrd docreercs
sberply rith in$asing rdl disrrncc.
A ucighted regresrion eadysis
Ebourcd r higbly sig,uificeat qu:dretk
relariouship barra thc logit trus-
forantion of thc DcfcrotrSs of coa-
taminetcd vellc rnrt the dinrnca of
tie wcll fron thc neerest ?rstcrctgr
dbponl ryrrcrn. The pcrccnrrgc nri-
efloa erphinsd by this refrcrdoa
elalyrit 6.c., R') wrs 9E.5tt. A pbr
of thc prcdiaiw oquetion for thc pcr-
eutrSc of contrminated wclls, &nl
with rn rpmrirartc9lS contidcoe
blsd rnd lhs obc.rvcd pers'tqe of
mtrminercd wdls, it 3ivco ia Flfure
l. Crlcuhtcd vrlucr of tbc crtiurtsd
Dtrccotrye of rdb croccdirv rhc
sitntc-aitrofo rre ivco ia

Journrl of EauLoooptd Hcrlh

Teble 3 for rclccrcd wcll distlttccs.
For eumple, the cstimatcd pcrcsnl-
age of contrminatd wdls with s wcu
dislence of 2O fca is 9.49i with ut
rpproxinate 95?r confidencc intervd
of t.2 to t0.tft.

Wherces the correLation bctwcerr
nitntc-nitrogco rnd rrcll distance ras
*rtisticelly sfnilicrnt, the cqrrider'
rblc vuhtion of nitrstc{itro8cn
lwcls withia the rell distrncc cete-
gori6 indiotcd tbe porcndd for
othcr crplanetory soutccg of varia-
tion. Thc cffccrs of othcr vrrirbles,
tuch rs well dspth rnd lot sizc, on
nitrue-nitrogen kvcb wetr stttistical-
ly inwstlated via multiple reercsion
urdysis. Horcvcr, the rddition of
lhesc othcr vrrhbles did not cou-
tribute significratly to erplainirU the
vrrigtion i! thc nitrete-oitrogen
kvcls.

Gcolqlr
Tte :ubsurfrse Folo1:y of r jiwa

rhe rrs r frctor thrt wu bcpad lhe
tcorpe of &e rtrdy to properly wrlu-
uc. Soare ccmarry drta wctc caa-
pilcd froa frSGS Scoloficel nrpr
rnd o&tr rouroEs. Y/cll hts usc
cooddercd a Dotcntidly vrlublo
rcurot of folodcrl detr for f[rrhcr
bvcst[rtioo. 't

13t

19?89{:i::- F. El



Bl-1?-1998 lJJr08Pl1 FR0I] E 0 r-Hl-lF.H lllr-

f.Dh 8
Rognoorh,a 6llil.l.! ot tlr. p.tc.nl Ol cl rolb orc..6tne 19 s!!n Hgril.ot rrt.''- .ldtg tllh tSla frtrrrt, lor rh<trd r.ndlrrrnc. (DI

Amrodmatr 95*
Cortfircnc. rrlcruC 

'o. 
P

rcason thrt coliform conlrmbatioo
wrs fourd GqudlY in sbdlow, uurP-
provcd wdls rs ir dcepdrilled, untP'
i,roveO wclls il that surfacc ooilrni'
intion$eering coliforas BrY dill
cntcr thc wctt hcad of r PoorlY Pro'
tcSod wcll rtd ttrow donm thc casttg -

into tbe rctl. For lhcsc rcasons, thc
occutrtocc of coliforos h wcllwrtcrs
E y be coasidercd a bcttcr indicator
of ioproper well con$ructioa than of
trou8dtltcr coDsrmiDrdm.

Sincs rbs nitrate*ritro$n asY be

rE indicrtor of wrstcs$cr Gs!'
trninttioE, it is importrnt to ooo'
sidcr how it is formcd. Nitrate'uitro-
tco is foraed fron the nitrogeuors
irstcs ia pcrcol,rtia3 cfflueat undcr
lcTobic @nditions, but ualite othcr
eftluent yroducB, nitrat6 arc *irtcr
rcluble and ere not cffcctivdY re-
noved by roil filtration. Couscqucot-
ly, uitntes tcrd to rccumuhte in tbc
equifer. Since the PrBGIlcc of nitretcs
wis fourd to bc strGtically unrclared
to tcll construcrioa, nitralcs Ely bc
r betta indicator of wcu wltlr con'
teminrtios from westo'etrr dispord
rystcros that rrc coliforos-

lrt sizc. es reletcd to *:ll wrts
coDtaEiBrtion, is 8n imPortant en-
ddcration for land use ptenning. In
frcr, sinct &e rclrriw tPacbS of wdl

Ttl 19?09.15111? P.t1{
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Mscuslon

Thc well protcctivc disrancc (and
hdirectty lot sizc) docs not entircly
cxphia or prcdict contamisation,
probably due to thc gcologic varirblc.
Hofstra rnd Hall (a) cophasired not
only tbe irrponance of vcll @n$nrc-
tion but elso *ressed the sirnifrcance
of gcologic fectoro in splaining the
occut enoe of contemis8tion in r.cll
watcrs. C'cologic frctors rre difficult
ro dcal with in mountaisous grviron-
Eeats duc to the vuiation in the
dcpth to bedrock, fracture dircckrn,
spccific yicld of the aquifcr, and
othcr frctors that defy casy grncrali-

zetioa. Gcologicel considerations
may dso cxplrin coliforu conumine-
tios whca wcll constnretion is edc-
qu8lE. Waltz (t) and Allco O) hav=

sho."n that the fracturcs in syndlinc
bodrock rte Bot cftectivc in filtcrint
the bacteda associatcd with wcste-
rater efflucat. ThcY bew dso shotu
rher the orienrrtion of tbe rock fnc'
rurer docs influeacc thc dircction utd
tnwl prth of the Gortrminetns.
Ttrac *udics confirm tbet rimPlY
tocatiqS the well topogePhicellY
rbove the wzlrtcwatcr does not Pro-
virle eny assuralrcs that lcachfield
clllucnt r,ill not llov into the wdl.

Iu rcgard to weII conshrctioa, onc

Fhnlt" t
Dbt of attnrld prcrrtrjra ? ol rr0r rrcrrdlne tO rne Xo7lI F lltr rrtrr.t r luncdqt
d Gr6ncr D 6sn ire i-tatl ttritlr!, .fitmnt, aIOOO dttr rPprorhnrtr 9t'L tElltEolrft
Errd rrd acalrrplcl C oo..rr3, Da?rQtae.a.
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study rrca wlsc tpod;;d; tbc 16' pt?..tt y^:tv-,:9:- :f:f -g

sion dcvclopmcot, errr tso acrcs
mey bc inadcquate to ur&tria 20.
f6p1 minirngs ptgtcctiw distenccs.
Evidcacc of conteminatioD tuttlsts
thst va(c? qudity rad hcaltb hazE ds
rasy prov? lo be raorr significarrt
liniradoas 931 66psrrin rtsidtgtirl
devclopmcnt ths! -nercly watcr
qusDtity.

lrla--t

t. Atrcl. J., rod S. Dl. Morrirm (tyB)
B.ct('irl &sllnclt tillrrlh frrgstd
bcdret. (hor,trd y.tn llfi.lg.

2. Arncricra Pubtis ltcrhh A,rrod.tlo!.
Ansirn Was Wqb Apcilrbo d
Tbc trurr PoUurbE Cootrol Fderain,
tdr. (196), 9ordglf Naltpdr lae *
EE,',4n.t&,t of Yata ad Waew.
wlsbhtloa, D.C.

!. Eavirometd llro(Gch Atrrrgy O975ri
l*tidsl lrtqka hitst DinttaS Yaq
R4al,,tb''{. EPA pHbtioa ltlo/lL7}-
qrr. $,r.

rl. t{oq. T.od D. A. }Irtr (lt rt Croftae
ctl @t rol ol *llt .n Qdfiy d
Yetq h tk Nqg/ttd,gy' B/tt cl *llq+
ahnu. &rrc, M.Gdan&
Cotodat S{rrsr, f.lldb ,azat{.

t. ,ct3. E. (lra), Evrlrrthf rdl cc-
tlrrEi6, J- a,flbu'. l,'hh W*g9-

e &llcr*tr Carrr, H@ Wrat
(1976). *loaatcb a1a Parlrrin &L
ata.'.

f.$tor, t. (lit1rt, xcf,,/rh gtwttdt*t
'ry,lb, tb Hor/t*t Grotcjcr. tell}
u.

rnd dirposal systcos hrgcly dacr- !. w..lu, r. P- (1972)r Mahodr-of tcolosk crtcrnsl floatiog loqf:.Itcy rcquite

-i,,.' ti,. lor ;2. rt*-l,,l.y flltrtil-*J:jn?fril&": ::ffi0#ffi1,$:T:T;eizcisslosclytclttedto&eldniat'tt 9.;riirr.tr, w- t. rnd G, D.
protccrivc disranse rcquire.cnrr. oe?r).scvcnd,rgero*rrrrti$ffi $,#t noatiru roofi' tanl
Whqn nitrare conccotn$ions for f5c ..ri'tpprv' ttootaciro* al tE ASAE owrGrs may insall I "aPot-lfo]:q

Tfi

iocaii*esof cxtcssiinitrarcconteni' ;educcs voc Gaissions io tbe ranc

nationrGrGrecntob.;ro.i"t^i;th Stofed PgfiOleUm derce s the roofs'

1"r, zoaes or aiuatc ;;firr"" Vapors Begulated
grcarcr than t0 m8/l vcrc fourd to EpA rcgulations to Dscvcil vrDors B1ll,ation Book Out
be essociarcd ?irh housing dcosities from paritcum srorage trsie icni - Elltuent and Environmeatal
grearcr &sr one dwd[n! gnir pcr into e?fca *ith pubfcation t tt. $odltion-Sarruilloneisanewpub'
icrc asd *tr, *.u proiccrlw ;is- epAi, igSo in;n i.gisrcr- Tb"y licetion of thc Amcrican Sociav for
ttDccs of lm feet or les. effcct rrokr on which ConstructioE f6rirt end Metsrials, the outcome
-stetistiJ *"r* ;f thc ltudy was b.d incr U.y lt, 1978, thst gr$J{vlgltJohnsonC'onfctcnct'
data indicarcs ttrat, for cimilEr Eou!- ha"e iiorage capaciiy gr."to'th"o Ir includcs 3o papcrs tbat rcview

teinous tctraia, rrsidcntiel acvaop- 4g,m0 gdonr 
-and- 

that coutsin mahodologia, 
-dala 

utd intcrpraa'
meats which provide fJr i *af pr6r #rotcui liguids with r ,"po. pro- rigos-gbuined from &c monitorius
tccrivedirtsnccofoulyl6fcctfacce rurc trcrter than 1.5 p"i"ar pcr of efflusnts from tbc snvironmcnts

2l.Eqo probabiliry oi rr"rcaiag Oe tqu"riirre,.ExemptedatttftoseuseO surrounding audqrl fcsilitiE' The

NO,-N ir.ef*, sraiOarUj*trcr;, th. ef arlfng cites to store cntde oil sr tcxt rpccificdly addresscs lbc tccb-

proUaUiliry *ittr i wclt protcctivc dis- rutunl it, Uut onty if thcy have e uiq3c urcd in o'esuring the radio'

rurcc of 2m fcst f g.lqt. Thus, I storage 
-op".ity lcs than'420,m rcive cfflucot from frcilities using

.inimu. protective aigas*-oi-in ga[ons. auclcar m8ta.ids rnd monitoring the

fcct is mor! rearonablc than lff) feet The regularions 8re issucd undcr environmcnt in ordcr to dactminc
in nrrr*U"g aitrate hceltb bzz.rds iD ruthority-of Scction t I I of the Clean tbe imped of thcsc uatcrids oo

*il r.ro sipplics. i mf""t -i"i- Air Acr protccting the public health pcople snd the eavironmcnt. For in'
mu3 protestivc disErce rrguires or welfare. Ttrcy rcquiri tlr use of foraatioo, oontrst ASTM Seles

tro-rsri BiEiEuE hn dzcs rnA *itt improvcd cmision conuot technolo- Scrvicc Dspt., 1916 Race S-, Pbih'
rdv:rse topography rnd full subdivi- ly for $orage tarrke oquippcd vi& dclphh, PA l9lo3.

+'
IstabcrDeebcr, tS &utarl of Earirosatrl f&rlh
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Nole:

A.

when a geological or olher condilions warranl, grealer distance may be required-

Distance separatrons between 100 and zo0 leet rnay h permitted if adequate geolngrc data'

meeling the Boards, gria"tin". is submitted and approved. lY-hen 
geotogically appropriale distance

reductrons shall aflect comPonents on the proposed building siie rather than components on

adiacent daveloped siles.

Add 8 leet additional distance for eaclr t 0o gallons per day design llow over 1o00 gallons per day'

Crossings may be permrltecl where pipelines are constructetj ol suflrcient strength lo cOntatn llows

under pressure

TO

APPENDIX B

MINIMUM HORIZONTAL DISTANCES IN FEET BETWEEN COMPONENT

OF A SEwAGE otipOSaU SYSTEM AND PERTINENT GBoUND FEATURES '

73
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WELLS, SPRINGS,
SUCTTON LINES

50 50 2oo (A) (B) 60 loo (B) 2oo (A) (B)

POTABLE WATER
SUPPLY LINES

10 10 25 10 ?5 50

CISTERNS 25 10 25 25 ?5 25

DWELLING OR
OCCUPIED BUILDING

5 15 20 15 20 20

PROPERTY LINES 10 10 10 10 10 25

SUBSOIL DRAINS 1o (c) 10 25 l0 25 25

I-AKE, WATEB
COURSE, STREAM

s0 (c) 25 50 25 50 50

DRY GULCH r0 (c) 10 25 10 25 25

TOTAL P.O6
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April23, 1998

Mr. Greg Boecker
Ranch Manager

Los Amigos Rasch
2929 Couuty Road 114

Glcnwood Springs. CO 81601

Dear Mr. Boesker:

tr,Ir, John Cunier of Resource Engiucering asked that we review iaterprctations by his fircr and by
Mr. John IGutuan of the $ound watcr syst€m in the Spring Valley area, and providc you with our
written commests on thosc intcrprAations. We understand tbat some conccrn has beeu raiscd gbout

the moveraent of nitrates from individual septic systems imo the golrnd water systeE. We studied

rhe reports prcpsrcd by bmtr conpiulics such as a l€ttsr from Resourcg Fnginesring dated February

28, 1998 aud a rcport by Mt. John lkufman with Mclauglrlin Watsr Engineers titlsd, 'Los Astigos
Raach PUD, Potential loprcts on thc Crround.Watcr Fiow and Quality Due to the Use of Individual
Scptic Systems for Domestic Wastewatcr Treauaent and Disposal", dated April 1998. Both rcports
e:<amine tbc ground water systcm in the Spring Valley and both prcsent waGr lewl infornration that
can be used to describc the configruation of the upper watcr levels in the area.

Geolory eud llydrolory

The geology beneath Spnng Valley is dEscribed as a scries of basalts, intcrbedded wi& alluvial and

lake-bed deposits that overlie the Maroou Formation. At thc surface in Spring Valle), arE presEot-

day alluvial asd lske deposits that probably are sirnilar to the deposits found at depth bcttffccn
individual basalt florrs. Grourd wuer is present in the area aad can be found in the geologic usits;
iR occurrence is courolled by scvcrEl factors irr.luding:

1. The presence or absence of permcability in the gcologic units;

2. l.ocatious of discbargc sucb as Red Canyon, Cattle Creek and the Roaring Fork Rivsr
aud their tribuwies;
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3. Agd,locations of recharge such as the upland areas north and east of Spring Vallcy'

Using these factors aod rnatcr lwci data presentcd by Resource Engincering and Mclaughlin Water

Enginccrs, *" ***r,cdamap tfu, riti*= tfrt coofguration ofthe gfound watcr system in Spring

Valley. :tis mupi, ,fooo as Figr:ro I and is ott'"U'a to this lettcr' This map sbows tbat the

direction of ground water flow i, ,ouU*"st]irg"ly t"t*lled by the elevations of the Roaring Fork

Nver. probabiy the basalts, aluvial *a i.ri ieposits, ana'tue Maroon Formation 8re mostly

saturatcd intbe upper right part of the ;;; ;J ooiy tn: iul*on is sailrated in the lowcr left part

of the map. The dcp,th to grourd watcr-i;sreases grcatly near the bluffs overlooking the Roaring

Fork valley as itrdica1gd by the numercus ary fral reported in the Rcsouce Engiseeriag report'

Ft[ther, in this area, &ere probably ,r. -no Lf percUei $oyd watst' or small areas wherc grourrd

wtter can be fonnd ia some upper "llu;;i;i 
lake dcposits and is highcr in clcvation thao the

regioual sYsten.

Ground water is recbrrged throughout the area and is discharged i*o Pt Roalug Fork River a1d

possibiy Fisher c;[ a-smalr ributury a cotu, creek. lLe intcrpretation we show is similar to the

interpreration by U.-US C*otogir"l ffi;t io tftoit 1975 reporl 'Avaiiabilitv and Chemical

Chsaoteristics of Groggd Wstciin the Crystal River and Cattle Creck Drainage Basias nesr

olenwood Springe, wost-cstrtral colorado". This report msPpd 9t g':.*d wstcf system in the

basalts betqreen CuiU, Creck urd the Rouing Fork River and showed that the grorurd wat', syst€trI

in the basalts is connected to tbe sfeams in tbc arca' very much like otrl interpreUtion for Spring

Va1sy. We note ,f,", tfr. Los Amigo, iw"topoeot wi[ ie located in the lower left part of Spring

valley area (Figrue 2), genemJly or.. *-ri, iiwhich tbe depth to grognd water is sweral huudred

f""ia"ep *a tr" dirEct-ion of flow is away from Spring Vdley'

oru intcrpretation of thc $ound water systcm difftrs ftom 
lr4r' 

Kaufirran's interpetation in that he

mapped a ground water riound in ricilt;if,til*ie9s. .Wc 
believe that therc is not a oound in

this area. but instead an isolatcd -n. oi zones of pcrcbed gro,nd wa]l overlytng a deep $ound

t,/Etcr systsm. This intcp,retatioa is zupportcd by the nt-'"'L rcported dry holes in the area' which

indicate that the *giootf grognd watir'is deep and a shallow gfound water mound is not present'

From this effort, wc csn conclude thc following:

l.TbedirectioaofgroundwaterflowisnottowardsagrouPofwellsthatprovidesor
will provide the watErsupply for the Los Asrigos develogment and the colorado

Mountain Collcge;

Z. Rcturn flows from iilings 6 through 10 iu tbc Los Amigos development will not

migratc towards the we[s; instcad, the refirn* flows will move southwest towards

the Roaring Fork River'

| 
"*r*.r^ ",odan.lrc'
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SummarT

Is suEmary, our ruappiug of thc ground water systeE in SPriEg Vauey iholT Fl et direAion of

flow is southwest towards the Roaring Fork Rivcr. Th" area over which the Los Amigos

l.".lotr*t lies probabty has some p.t tt O gromd *"to1bo1for the most par1, the depth to waEr

is scvsrar hundred feet. The flow of gro,nd iarcr trndd the development is not towards the wells

thst wiu ultimately provide the watcr supply for the development-

Pleass feel free to gvc me c call if you have any questions'

Ver.v trtriY Yours,

BISHOP.BROGDEN AS SOCIATES, INC'

l,r,AGn^
Robert E. Brog&n /

REB/skc
cc: John Currier (via Fax)

Ed Chruch (via Fa:c)

Tio ThulsonlLtnY Gtecn (via Fax)

c9808.00

I 8 i ilo P- 8 rogltt Auoiats, I n'
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ROBERT E. BROGDEN

Presideut

EDUCATION

B.S. in Osolory, 1968. Univcrsity ofNcbmska
M.S. in Civil Engineering. 1972, Univcnity ofNcbraska
U.S. Geoiogical Survey short courses include:

l. Accelsratcd coursc in computcr programming.

2. Ground water - surface water relationships.

3. Modelling of ground wat€r flow.
4. Surface geophysics.

PROFESSIONAL

National Water Well Association

Colorado Ground Water Association
Wyoming Frofessional Geologist

E}PERIENCE RECORD

1980-ksseni Bishon:Rrogdcn Associstcs- awoodf&lQrrda.
ppsideut, llydrologist and Ground Water Geologist. ln chargo of ground and surface

w8ter projcct developmer4 and surtce and ground water investigstions and water rights

m.rdies. Principal reiponsibilitics include marksting, client cortacl and supervision of
Echdcsl staff. Technical activities include well dosign; aualysis of aquifer quantity and

quality capabilitiss: compuEr applicatioru m surftce and ground waEr issues; water

righB analyscs and appraisals; rcport prcparatiou; and cxpcrt tcstimony.

Qualilied 8s an expert in and has ofrcrcd tcstimony in thc ficlds of ground watcr

geolory, geolory, computer model applications, surhce and ground water rclationshipq
watrr rights conllicts. augmentation plans, and water rights values. Testified as msny

as 50 timcs bcforc District and Fcdcral coults, Spccial Mlstcrs, Federal Cornmissions,

Strte Hearing of8cgrs, and Couty Commissioners. Frtquent speaker before interest

groups, CLE couferoncos, County Commissions. gnd others.

i976-i9t0 I eolrd Ricc co,,sulting watr Fngineelrs Inc 'Fenvs" 
Cotorado.

Ground Waer Gcologist and Exccutivc Vicc Prpsident Supervised efourld aod surfacc

wawr activitier, and served as Project Managcr for surface watcr and warcr righs
invesigations and providcd cxpcrt testimony in coutt proceedings.

r'1i, i: ':-- L1:1lnl1 Ej5H,1tr 5r,-, ll[l ,



t975-t976

tr.1

ROBERT E. BROGDEN. Contiuued

t972-t97s

U.S. Geological Survev- Watet Resourccs rrivisio". Ftenvcr. Colorado.
Project Hydrologist. Supervised ground water shrdies throughout Colorado. Principal
areas of invertigation wero the coal-rich arcas on the west and northwest part of the
stgtc, Served as project chief on a Danver pologic basin study doscribing thc
availability of ground wctcr in the Arapahoe aquiftr. Involved as p,rincipal investigator
with the Burcau of Land Muragemcnfs EMRLA @ncrgy Miucrats Rehgbilitation
Invcntory and Aaalysi$ Program.

Leonar{R i ceC onsult in g Watcr Fn 
Bi n ce[& Inc.. Denver. Colorado.

Ground Water Geologist and Sonior Hydrologist, Eugagcd in ground and surface warrr
developnrcnt projccts includiug analysis of quaatity and quality capabilities of individual
aquifers, supervised test hole drilling prograrru, aquifrr taets, watcr righs investigatiors
aud rcport prvparations. Provided orycrt tcstimony in court proceedings.

South nakqla Geoloeical Survev- South f\-k@
Research Geologist. worksd in thc county proEram raapping surlicial pleistocene

dcposir and identiffing aquifcrs; rcsponsiblc for intcrprctation of gcologic and
hydrologic data in progra.m and supervised drilling operations, elesfic logging, and
other field investigations in projcct arca.

Graduatc School, University of Nebraska, Collcge of Civil Enginccring.

United States Army. Activo duty.

Ihiversitv of Nebrask. Conqervalion and Survev Fivirion.
Hydrogsologist. Participated in state's county ground watcr progrsm. principal
rcsponsibilities includcd collcction and intcrprctation of basic geologic and hydrologic
data and prcparation of rcports dcscribing the occurrcncc of ground and surfaqe water
zupplics throughout the sate.

U.S Geolog.ia:al Survey. Water Resources Division end Ilniversitv ol[ Nehrasks
C.gnscrvstion Suryqv ni vi si on.
Part-tirue umployment. work includcd gcologic logging of drill curuings; strEam gagng;
invontorying irrigation aud industrial wells; collection of water samplos for rcgional
g;rorud water sildies; and drafting of maps, figurcs and graphs for report publicatiou.

t972

t97t-t972

1969-1971

1968-1969

1965- I 96E

PIIBLICATIONS

"Watcr Rcsouces of &e Lower Platte Vallcy", rcport for Lhcoln aad Omafta. tleLrraslc4
University ofNcbrask+ 1971,

"Availability aud Chcmicsl Qrslity of Gmrurd Water in the Crystal Rivgr and Cattls Crcsk
Drainage Basins noar Olcnwood Springs, West-Central Colorado", U.S. Ceological Survey,
Watsr Rceources Investigation 7 6-7 0,

l'lR' 1: ', := 1i : 1:Hl 1 EISH,IF, EF -,,lI,Et r
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ROBERT E. BROGDEN - Contiuucd

,'Availability and Chemical Characteristics of Grou[d Watcr in Central La Plata County'

Colorado", U.S. Gcological Survey, Warcr Resources Investigation 76'69.

"Water Resouces of Picnc County, Nebraska', Nebraska Water Surrrey Paper, University of
Nebraslsr, 19?6.

"Recorxlsissaucc of Ground lJr'ater Resources in a Part of the Yampa Rivcr Basin Between Craig

and Seasrboat Spriags, Moffat and Routt Courties, Colorado", U.S. Geological Survey, Water

Resourcss Invcstigation 774.

"Hydrology of thc Arapairoe Aquifcr in thc Englswood{astlc Rock Arsa South of Denvcr,

Denver Basin, Colorado", U.S' Geological Survey, Miscellaneous lnvestigation Map, Map I-

1043.

"Availability aud Chcmical ClraracCristics of Gmund Water on the Southern Ute Indian

Resavation, Southwestem Colorado", U.S. Geological Survey, Water Supply Paper 1576-J.

"Wator eualrty Data of Ground and Surface Watcr, Southcrn Ute tndian Rcscrvations,

Southwesrcrn Colorado". U.S. Gcological Survey, Open'File Report 76'16.

"selectcd Hydrologic Detro Yampa River Basin and Parts of the Whitc River Basin'

Northwcstem Colorado and South Ccntral Wyoming", U,S. Geological Survey, Open'File

Repon 7E-23.

',Gcohydrologic Effects of Strip Mining on lhe Watsr Rssourccs of the Yampa River Basin"'

U-S. Ccoiogi|6l Survey', presented at Geological Socicty ofAmcricq Dcnvcr, Colorado.

,Basic Water Quality Daa in Put ofthc Eaglc Rivcr Vallcy Benrccn Eagle and Vail, Colorado",

U.S. Geological Survey, Open-File Report 76'812.

Frequent lcctursr for Continuing Legal Education in Colorado and other grcups; toPics include:

Dcnver Basin ground watcr issues, waEr righ6, consumptivc usc, hazardous wastc, watcr

yalucs, crycrt witncss trstimony, and othcrs. Titles for CLE and other papers include: "Dsnvor

Basin equifcrs Cfhe Good Ncws rnd Not-so-Good News)", "Hydrogcologic lmpacts of Typical

Water Supply irojccts", "spcculating on the Denver Basin". "Hydrogcology of *lg Denver

Basiu", "itraitengss in Dcveioping urd Presenting Dara to Support a Ground wEtcf, Rights Case,

aud..DatL Contipondeacs, Reports. rnd Exhibits for Ground Water RiShB C8s?3".
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ROBERT E. BROGDEN. Continucd

TESTIMONY PROVII'EI' IN TEESE

CASES IN IEE U\ST FOTIR YEARS

Crc I\o.

93-K-322

89CW235

93CWl48

9lcw16 &
93CW85

s9CW136

96CV11745-5

ClliNrme

Franklin L. HuteY vs

Castle Merdows lE Rcsolution

Trut Crrp.

Perry Puk WSD

Yalc IuvestmcnB

Donala WSD AIVS
Glencrgle WSD

Diasrond Straurock
Pipelino APPlicaton

Diamond Shaffock
Pipeline APPlication

Stonegate DeveloPments, Inc'
Linsoln Park Menro Dist. &
Stonegate Village Menro. Ditt

Lafayctte vs
New Andersm Ditch

Jurirdldion

Fedcal Court
ColorEdo Disuict

Digtict Court of
Watsr DMgion I

Distrtct Court of
Wstcr Division I

District Court of
Water Division 2

EI Paso CountY

Elbctt Couoty

District Court of
Watcr Division 1

District Court
Bouldcr, Colorado

Yerr

t994

1994

1994

1995

1995

1996

1996

l99E
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Bnucn A. CoLLINS, Pn.D.
N aroML RfsuRcf, CoNULTAIYT

P.O. Box 23. 1116 MINEoTA DRI\T

SILT, CoLoRADo 81652
PHONE/F{\ (970) 87G5397
bacol@rof.net

E\PLORATION
Mt\llG'.lNo
ENvIRONIVTENTAL

GEOLOG},

May 8, 1998

Mr. Greg Boecker
Ranch Manager
Los Amigos Ranch
2929 County Road 114

Glenwood Springs. Colorado 81601

]'lAY tl u tsed

FESOURCE ENGINEEiiIi,JG INC.

Dear Mr. Boecker:

This report is essentially a slight refinement of the submittal dated Aprl'Z7 ,1998. It contains a few

minor corrections. ,.ririo*I and amplifications, as well as definitions of technical terms that were

omitted from the first report due to iime constraints. Definitions are themselves simplified to the

extent possible to avoid having to further define terms used therein. For precise technical definitions

I refer you to the Dictionory i7 Ufring, Mineral, and Related Terms (2"d ed., U.S- Bureau of Mines'

1996), or the Glossary of Giolog/ ind Related Sciences (American Geological Institute, 1997)'

Mr. John Currier ofResource Engineering Inc., and Mr. Tim Thulsoru of Delaney & Balcomb' have

requested that I prepare a brieisumffi of the geology of the Los Amigos Ranch area: review

reports and testimony U"fo." the Board of Commis.ior"rt of Garfield Cotrnty by Mr. Currier and by

Mr. John Kaufrnan of VtcLauglrtin Water Engineers; and provide you with my opinion regarding the

ditrering groundwate. regimes in the Los Amigos - upper Spring Valley area proposed by Messrs'

Currier and Kaufrnan iritigtt of the geology ortn" *"u. t.r preparing this letter I have studied the

reports prepared by Mr. Currier and Mr. r.rmur," as well as pertinent sections of the Hepworth-

pawlak Geotechnical report that accompanied the original PUD apptication, and have utilized the

fo llowing technical references:

BASS, N.w., AND NoRTHRop, S.A.. 1963, Geology of Glenwood Springs quadrangle and vicinity,

northwestern Colorado: U'S' Ceol' Survey Bull' I 142'J'74 p'

KrnrHnrra, R.M., STREUFERT, R.K., eNo Ceppn, J.A.. 1995a, Geologic map of the Glenwood

Springs quadrangle Garfield County, Colorado: Colo. Ceol. Survey Open File Rept. 95-3'

KIRKHAM, RM., STREUFERT, R.K., AND CAPPA, J.A., 1995b, Ceologic map of the Shoshone

quadrangle, Garfield county, colorado: colo. Geol. Survey open File Rept' 954'

Ktmrnu, RM., STREUFERT, RK.. HrNaSOnC, T.H., and STELLING, P'L" 1996, Geologic nrap of

the Cattle Creek quadrangle. Garfield County, Colorado: Colo. Geol. Survey Open File

RePt. 96- l.

KlRKltAt't RM., mto WIDMANN, B.L.,l9g7,Ceologic map of the Carbondale quadrangle, Garfield

County, Colorado: Colo. Geol' Survey Open File Rept' 97-3'

Tl:lJIi]r
, i) tffinenruE
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OleNosn, H.C., LAMM, N.8., eln FI-oRerJIsr,8.A., 1974, Roaring Fork and Crystal valleys: an

environmental and engineering geology study, Eagle, Garfield, Gunnison and Pitkin

counties,Colorado:Colo'Geol'surveyEnviron'Geol'No'8'

I have also relied heavily on personal communications with Robert Kirkharn, of the colorado

Geological Survey, who iras several years of experience in detailed mapping of the geology o-f the

Roaring Fork Valle y are6- as well as on my own knowledge of the area, where I have lived and

worked intermittently since 1968.

The Los Amigos Ranch occupies roughly the southwestern half of the northwest-southwest-trending

oval mesa delineated by Red b*yon on the norttu Spring valley along the eastern and southeastern

side, the Sp.ing Valley road on the south and the Roaring Fork River on the west and southwest'

The gently-rolling top ofthe mesq which riop., to the southwest, makes up about two-thirds of the

property, with the remainder consisting oi l"dg"., ?_Iift, 
and steep slopes that drop away to the

Roaring Fork River. The mesa top is coiered wiih soils and other unconsolidated materials that are

generally thin, varying from two to rarely more than ten feet in thickness. Bedrock is well-exposed

only along the stee"p southwestern slopes of the property, and much more poorll' along the

northeastern slopes ubou" Spri.,g Valley, offthe property to the northeast'

Rocks in the vicinity of the property vary from Precambrianr granites? and gneisses3 up to two billion

years old, exposed in Glenwood Canyon to the basalt4 flows of Miocene age (from about 10'0 to 7'7

miilion years old) that form the uppermost ledges along the southwest side and floor the mesa top of

the property. The entire Paleozoic sequence * A**"titalty exposed in Glenwood Canyon only a few

r One ofthe fur g€at divisions of geologic time. The time periods represented by these divisions are: Precambrian

(Archean" approximately +.600 to 2,500 million years ago (mya); Proterozoic, 2,500 to 570 mya): Paleozoic' 570 to 245 mya:

Mesozoic 245 to 66.4myu and cenozoic. 66.4 mya to th-e pro"nt. A copy of the geologic time scale is anached to this report'

: Granite and ..granitic" rocks (most commonly quartz monzonite or granodiorite) are intrusive igneous rocks

containingmore than loploquarE(puresilica) and where potassiumfeldspar exceeds l0% of total feldspar (granite more than

67 Y'o. quartzmonzonite 33Vo to 670/o, ganodiorite I 0% to 33o/o)'

Igneous rocks are those thaisolidified from molter or partly molten material, i.e. fiom a magma' Igneous rocks

constitute one of the three main classes into which rocks are divided, the others being metamorphic and sedimentary'

lngtsive igreou, rocks are those that consolidated from magma (molten rock) beneath the surface: especially' those

that were forced into or between other rocks.

Feldspars are the most common of the basic rock-forming minerals, and consist of aluminum silicate with varying

arnounts of potassium (orthoclase, microcline) or sodium and calcium (plagioclase goup)'

r Gneiss is coarse.grained high-grad e metamorphrc rock in which granular minerals such as quartz and feldspar

alternate with bands containing finer-grained minerals such as micas (hydraied potassium aluminum silicate with varying

amounts of other elemeils), homblende and other amphiboles, and pyroxenes (amphiboles and pyroxenes are mostly dark

aluminum silicates containing varying amounts of iron, calcium, sodium, and magnesium).

Maamorphic rocks io *nroliauted rocks which have beerr altered in composition, texturc' or internal structurc' or

various combinations thereofi, by pressure, heat, or new chemical substances, usualiy all three and resulting from inoeasing

depth of burial, proximity to intnrsions of molter rock, or migration of mineralized solutions, and again most commonly

combinations of these agents.

n A general terrn for usually-extrusive or shallow intnrsive dark-colored igneous rocks rich in iron- and magnesium-

ccrtaining minemls. As a rock twc, basalt is ganerally dark purple or brown to 6tack' fine'grained' oonbins less than l07o

quartz, and calcium-rich plagioclase feldspar is greater lhan 670/o of total feldspar.
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miles north ofthe property is assumed to be present in the subsurhce beneath the Los Amigos Ranch'

This sequence incluie, frorn bottom (oldest) to top (youngest), the Sawatch Quartzites (upper

Carnbrian, quartzitic sandstone6); the Dotsero Formation (tpp;b;,rbriu,', dolomiteT and limestones);

Manitou Dolomite (lower OiAorician;; Chaffee Group (upper Devoniaq Parting F'ormatioru

sandstone and shalee; Dyer Formatioru timestone and dolomite; Gilman Sandstone); Leadville

Limestone (lower Vrississippianl; Molas Formation (Mississippian-lower Pennsylvanian' soil and cave

filling materials developed on and in the upper Leadville); Belden Formation (lower Pennsylvaniaru

petroliferousro limestone and shale, .uiuo*".oust' shale, glpsiferous'2 shale); Eagle valley

Formation/Gothic crurirrtrr*l FormationiEagle Valley Evaporite" (middle-late Pennsylvaniaru

uppermost part rnay be lowest Permian, inteionguing "o*pl.* 
of evaporite basin chernical rocks

[.nainly halite and glpsum], internal Uasin margit to.it [dolomite, dolomitic shales and sandstone'

limestone, gypsiferous sediments], and outer bast rnargin sediments [mostly sandstone and siltstone]

shed fromthe highlands that resiricted circulation in the evaporite basin; Maroon Formation (lower

pennsylvanian to lower permiaru conglomeraticra sandstone. sandstone, siltstone' and shale); and

, 
Quartzite is a sedimentary or metamorphic rock consisting of quartz grains cemented by silica' trvel of

metamorphism is indicated by the extent quartz grains are welded together and/oi the degree to which grains have melted into

the cement (recrystallization).

6 Sandstone consisting mostly of quartz

, As used herein dolomite is a sedinentoryrock consisting of calcium magnesium carbonate which has been either

precipitated directly from magnesium-rich seawater or produced chemically by the action of magnesium'rich solutions on

limestone.
Sedimentary rocks are those composed of materials eroded from older rocks deposited at or near the earth's surFace

from water, ice, wind, or gravitational processes isandston"' shale)' chemically formed from or by the action of organisms

(limestone, coal), or precifitated from chemically-saturated solutions (rypsum' salt)'

r Rock consisting mostly or entirely of the mineral calcite (calcium carbonate). Most commonly consists of the

skeleal or shell rcrnains of calcite.secreting organisms, intact to crushed debris, cemented by calcite dissolved from the same

materials. May also be precipitated frun calcium carbqlate-saturated solutions' such as may be found in tidal flats and at both

cold- and hot-water sPrings.

n Shale is a textural term that refers to fine-grained sedimentary rocks that possess "fissility'" Fissility in tum is a

general tfin ftr the property possessed by some rocks if splitting easily into thin layers along closely spaced' roughly planar'

and approximately paralli surfacs. "Shale" may thus be applied to fissile siltstone, mudstone, or claystone'

I o Containing petroleum.

n Containing carbon, usually in the form of coalified plant debris or petroleum residue' commonly used as a

synonym for "celY."

r: Containing Sipsum, hydrated calcium sulfate'

,, As us€d here an c,raporite is a sedimentary rock composed primarily of minerals produced from a saline solution

as a result of extensive or total eraporation of water. 
'cypru.. 

halite (rock salt) and primary dolomite are the m6t cornmon

evaporites, and are fiequently fiound mixed to some degree in waporite deposis'

ro Containing or consisting of conglomerate. A conglomerate is a coarse sedimenury or composite sedimenurT/

volcanic rock compced ofrounded to subrounded p"di*' *b-ilo' boulden, or any mixture of the three' in a matrix of finer

sand or silt, and commonly cernented uy catcite, iron oxide, silica, or hardened clay. The consolidated equivalent of gravel'

When the coarse fragments are angular or subangular, usually rcferred to as breccia.
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unnamed basalt lavars flows interbedded with alluvial gravels and other sediments which are not
commoll. Rocks exposed on and in the immediate zubsurface beneath the Los Amigos Ranch consist
oflimited exposures of the Eagle Valley Formation and Eagle Valley Evaporite along the southern-
southwestern boundary; the Maroon Formation, which forms the red cliffs above the Roaring Fork
along the western-northwestern boundary; and the unnamed basahs, which form capping ledges along
the southwest-northwest boundary and forms the bedrock beneath the soils of the rest of the ranch
The upper Eagle Valley Formation and its equivalents, the Eagle Valley Evaporite and the lower
Maroon Formation all intertongue in complex fashion around the edges of the Eagle basrr, and are
therefore equivalent in age.

Many varieties of semi- to unconsolidated surlace materials of Pleistocene (100,000 to 2 million years
old) and Holocene (present to 100.000 years) age are present inthe area. These include stream
channel flood-plain terrace. debris-flow. and sheet-wash deposits, or alluviurn, depositecl by flowing
waterl talus, landslide and other colluviurq materials deposited primarily by gravity: lacustrine (lake)
deposits in the Spring Valley area immediately northeast of the property; and eolian (wind) deposits
that formthe basis for much of the soil of the upland areas. On the Los Amigos Ranch Quaternary
deposits are limited to sheetwash. colluvium ranging in age from early Pleistocene to recent, talus,
mixed alluvium and colluviurn and loess (fine-grained wind-blown material. mostly silt).

Detailed descriptions of all the units, bedrock and unconsolidated surficial deposits, are presented in
the pamphlets that accompany the four recent geologic maps by Kirkham and others (1995a, 1995b,
1996. 1997) that include the Los Amigos Ranch area. Somewhat abbreviated versions of these
descriptions are included in Mr. Kaufinan's report dated April 10, 1998. In attempting to shorten the
descriptions. certain words or phrases, sentences, and even whole paragraphs were omitted and in
other cases sentences combined. resulting in subtle changes in meaning in some instances; for this
reason I strongly recommend the original sources, as I do for my own definitions of technical terms.

The groundwater regime in the Spring Valley 
- Los Amigos Ranch area is influenced by bedding

attitude,16 fracturing,rT and other factors governing po.ority't and permeability,te of the Marooi

r5 Fluid rock that has poured out onto the earth's surftce. most commonly from a volcano.

'u Most sedimentary rocks and extrusive volcanic rocks were originally deposited horizontally or nearly so, usually
in "beds" that are bottnded by oolor changes. mineralogical changes, surfaces of erosion and nondeposition. and so on. Bedding
planes are formed when the rocks break along such changes. Bedding attirude refers to the strike and dip of beds which ari
not hmizontal, either because they were deposited that way (sand dunes or lava ftlls for example) or more frequently because
they have been tilted by the forces of mountain building. Attitude is most easily daermined on bedding planc;. Strike is the
bearing ofa hqizqrtal line on the bedding plane and is perpendicular to the dip; dip is the angle of departure 6om horizontal
of the bedding plane and is perpendicular to the strike.

'' All rocks exposed at and near the surfrce are fractured to some degree. Fracturing is caused by many agents,
including oling drying the weight of overlying materials during burial. and mountain-building forces. Fractures that occur
in moreor-less repeatable panerns are joints. Fractures where one side has moved relative to the other are.faults.

't Most simply, the amount of open space in a rock. Connection of open spaces cr€ates permeabiliqt.

'n The degree to which a rock can transmit fluid.
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Formation and the lava flows. as well as recharge area,20 hydraulic head,2r and other hydrologic
controls. Two very important related factors in determining the dhection of groundwater flow in the

Los Amigos Ranch area that have not been sufficiently addressed in previous work that has been

reviewed by the writer are the nature of the pre-lava flow surface of the Maroon Formation and the
overall dip ofthe flows themselves. Unfortunately little is known concerning either of these factors,
and evidence that can be derived from the Kirkham maps is somewhat ambiguous. Elevations of
dated lava flows in Glenwood Canyon suggest that the Colorado River had cut a canyon 200 to 300
feet deep 7.7 million years ago but cut only an additional 300 to 400 feet over the next 4.4 million
years (Kirktnrn, personal communication), so a young stream in roughly the same location would not
be surprising, nor would be the presence of an ancestral Roaring Fork, prior to the first llows dated

at9.& million years. Therefore a low-relief surface on the Maroon dipping from I " to 5' generally
northwesterly is proposed. In additioru the overlying lavas appear to dip as a sequence gently in a
generally westerly direction from source areas thought to be in the Basalt Mountain area (Kirkharn,
personal communication; as of this date Mr. Kirkham wishes to emphasize that a Basalt Mountain
area origin for any ofthe flows in the Spring Valley area has not lcruen established with any degree of
certainty). and it is normal for lava flows, which frequently have highly contorted internal structure.
to dip as a sequence in the direction of the surface over which the original flow spread.

Along the southwest-center part ofthe property, from above the Highway 82 - Spring Valley Road
intersection northwestward for about 1.25 miles. Kirkham and others map a deposit of alluvial gravel

between the lower and upper lava flow sequences. These gravels were apparently deposited by an

ancestral Roaring Fork River, again indicating a general westerly-dipping surface for the Maroon in
the area toward this strearn The connection to the current Roaring Fork drainage area Ls supported
by the presence in the gravels of rocks derived from features unique to the Elk and West Elk
Mo untains (Kirkharn, perso nal c o mmunicat io n).

A gentle westerly dip is fllther suggested by the distnlbution ofthe flows in the ridge between the cliff
outcrops on the west side and the less-well-defined ledges to the east of the Los Amigos Ranch. The
clifftop, which has been dated as belonging to the uppermost (youngest) flow (Kirkhanr, personal
communication), occurs at approximately 6.800 feet, while the mapped basalt bedrock coincident
with the top boulder ledge on the east side varies from 7,000 to 7,200 ft, producing an apparent
westerly dip of less than I o to 3' depending on location, decreasing from southeast to northwest.
Finally, the flows are described by Kirkham and others (1995a 1995b, 1996, 1997) as being a
maximum of 300 feet thick but usually much thinner. The flow-gravel interval on the southwest rim
ofthe mesa is approximately 350 to 400 ft thick suggesting that the entire sequence is present. Drill
hole logs for three holes on the plateau but jus north of the property at elevations ranging from 6,960
ft to 7,020 ft indicate basalt thicknesses of 160 ft to 180 ft, suggesting either thinning or slight
steepening in the dip in this area; it should be mentioned that the sequence does thin rapidly to the
east to the extent of the thickness ofthe gravel beds described above, which Kirkham has advised do
not occur elsewhere in the area (personal communication).

:o The area which feeds saturated rock through infiltration of surface water from precipitation, snowmelt, or other

:' Mo,st simply, the total water pressure at a specific point in a saturated horizon.
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To summarize, the Maroon Formation, which internally dips northeastward in the area of interest at

from 20" to 60" as the result of an essentially-unknown combination of Laramide tectonic activity

and later salt diapiricz2 movement, was eroied to a surface of low relief that dipped gently in.a

genera\, westerty direction toward an ancestral Roaring Fork River prior to the initiation of volcanic

activity which spread basaltic lavas over the region in the lati Miocene. The flows contain

uncorunon interbedded volcanic-related sediments that reflect the topography of the flows upon

which they were deposited. A single alluvial gravel deposit between the two major flow sequences

in the southeastern part of the property lends-support to the concept of an ancestral Roaring Fork

River and the development of a pediment-like23 surface on the Maroon Formation east of the stream

Except where intemrpted by more recent struchral activities the orientation of the Maroon Formation

surface and the ,pi., and lower (and some internal) boundaries of the lava sequence remain

essentially the same today, that is dipping gently in a generally westerly to northwesterly'direction'

The effect of the structure mapped as ttie-Glenwood Springs syncline2a by Kirkham and others on

these surfaces is not known. Kirkham has advised that although he did extend identification of the

structure south into the Los Amigos Ranch on the rnaps, it can be clearly defined in the field only as

far south as Red Canyon, about a mile north of the ranch boundary'

While the local effects of salt diapirism in the Roaring Fork Valley area have been known for some

time. new interpretations by Kirkham and Widmann (lgg7) suggest that the current geological

structure and to a large extent surface topography of the entire Glenwood Springs - Carbondale

region are governed to at least some e>rtent by movement and dissolution of thick intervals of gypsum

and halite in the Eagle valley Evaporite, which underlies vinually the entire area. Of particular

interest are collapse structures that vary from (apparently) only a few tens of feet in maximum

dimersion to several miles. Kirkham and others nup one such structure along the southwest side of

the properry, between the main upper basalt ledge and the top of the Maroon cliffs to the southwest'

and another on the wesr side of Spring Valley about a half-mile northeast of the property. Spring

valley itself, a certainly-anomalous structure, is likely the result of a larger collapse- I'he lapRed
stmctures trend generally northwest - southeast, parallel to the Roaring Fork Valley' itself at least

partially such a structure; Spring Valley paralleis this trend. The collapse structures influence

groundwarer flows in several;uyt, Uut principally by providing local sinks and by superimposing a

fracture (oint) system of varying e>rteniat least internally on any regional fracture system that-ma-v

be present. Fracture rnapping on the Los Amigos Ranch and immediately adjacent areas is difficult

because ofminirnal.*por*.r. Limited -.**"-"nts on the basalt ledges along the southw-est side

ofthe property rugg"r, tvro dominant fracture directions. approximate N 80" E and N 10" W: most

of the *or. iigrrifi"ant joints measured fell within five to ten degrees of these directions' These

= Upward movernent of salt as the result of squeezing of thick salt beds by depthrcf-burial overloading' mountain-

building forces, or a combination of these and other factors, *lich results in the upward folding and fracturing of overlying

rocks. As used in this discussion. "salt" includes both halite and grpsum.

,, A pediment is a broad, gently sloping rock-floored erosion surface or plain of low relief, typically developed by

running water in an arid or serniarild region at the base of an abrupt and receding mountain front or plateau esqlrpment:

underlain by bedrock that may bc bare, but is more often partly *r"i"d with a thin discontinuous veneer of material derived

from the adjacent uplands'

,o A fold in which the rocks dip inward toward the axis; therefore the rocks become progressively younger toward

the axis. Generally spofi- or trough-shaped.
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fractures were spaced from about 2 feet to l0 feet or more, are open at the edge of the cliffs but

appear to close in the direction of rock undisturbed by edge effects (virtually none of the observed

rock can be said to have been free of edge effects), and are near-vertical. A third set of minor
fractures. only a few of which were observed, are tighter and have a direction of N 60' to 70" E.

Curiously no significant fracturing parallel to the axes of the mapped collapse structures was found.
even directly adjacent to one of the features, where the N 80' E group was dominant. There is no

indication of columnar jointing,25 and Kirkham advises it is very rare in the region; the closest

observed columnar jointing is in a flow exposed in the roadcut on the hill between El Jebel and

Missouri Heights, several miles southeast of the property (personal communication). T'he fracture
pattern in the undertying Maroon Formation is unknowrU but is assumed to be similar (joint sets with
similar bearings occur in pre-Miocene rocks throughout the Piceance basin immediately to the west

and in fact throughout most of western Colorado and adjacent areas).

Some idea of the nature of the basalt cap can be had from the drilling that has occurred in the area.

According to Wayne Shehon of Shehon Drilling, who with his father has been drilling in the area for
over 40 years and who drilled the three holes closest to the property on the cap, virtually all holes on
the south side of Spring Creek above the lake sediments have produced little or no water. Drilling
conditions have been generally good, with only occasional lost-circulation26 or similar problems. The
basalt flows are solid and drill easily, and the occasional sediment interbeds, which he described
mostty as tufi27 posed no unusual problems either. He described the Maroon as very hard. One hole

was originally drilled to 500 ft. reentered the next year and extended to 800 feet. Mr. Shelton stated

that the hole was reentered without difficulty (no hole collapse, debris at the bottom, etc.), and that
it was completely dry.

The primary recharge area for groundwater in the Spring Valley regron, including the plateau between
Sprrng Valley and the Roaring Fork fuver, is the highlands to the east. Drilling information on and

along the east side ofthe plateau indicates that there is no significant "mound" of water on the west
side of Spring Valley. The almost total lack of springs along the down-dip contact between the lava
flows and the underlying Maroon, from within the flows including the alluvial gravel described above.
or the Maroon Formation above the Roaring Fork River suggests the absence of perched water or

tr More or less parallel, prismatic columns, almost always hexagonal in cross section, that occur occasionally in
basaltic flor,vs and dher ootsive and intnrsive rrcks. It is formed as the result of contraction during cooling, and is dependant

on cooling ratg thiclmess oftlre igrreors body. nature of the contacts ofthe body with other rocks, and chemistrl'of the cooling
material.

5 In rmry drilling air or water, with or without a variety of additives such as fem or mud. is forced down the drill
pipe, through the bit, and back up the hole. The primary purpose is to cool the drill bit, although the fluid also acts as a

lubricant for the bit and rotating drill pipe. The fluid also carries rock fragments (cutlings) to the surface, where samples of
the rock being drilled can be taken. "[,ost circulation" (LC) refers to situations whete return of the fluid and cunings to the

surface stops. The most cornmon causes of [,C include drilling through extremely porous beds, rock with abundant open

fracnms, o oristing voids created by solution. Washing (or blowing) out of extremely soft, unconsolidated, or soluble rocks

by the drilling fluid can also result in LC. LC can be serious, especially where the fluid is lost but the cuttings remain in the

hole wh€re thcy can plug the bit and bum it offor bind the drill pipe. On the other han4 thousands of feet of hole have been

drill with no circtrlation and no trouble.

'A rock fonned ofcqnpacted volcanic fagmcntsi generally smaller than coarse sand (4 nun). Essentially solidified
volcanic ash.
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any signfficant water flow above the principal water tlble2s that connects the Sp.ing valley aquifele

with the Roaring Foik zuuer. Flow from the aquifer to the river is controlled by the two major

subvertical fracture systems. Ng0E and N10w, in the basalts and the underlying Maroon Formation'

the gentl,v-westerlv- to northwesterly-dipping flow sequence boundaries and the pre-flow Maroon

surface. and more-steeply dipping beddid pi*., in the Maroon, which strike northwesterly, all of

which suggest a generally westerly to so-uthwesterly flow of groundwater under the Los Amigos

Ranch.

Considering all of the above, I concur with the conclusions of Resource Engineering Inc', as

augmented by Robert Brogdan of Bishop-Brogdan Associates, Inc., in his letter report dated April

23.lggg.wherein it is coicluded that gior.rna*ater in the Los Amigos Ranch area is deep and that

flow is southwesterty torn the highlandJ east of Spring valley toward the Roaring Fork River' The

general geology of the area suggesrs that leach field efluent will migrate essentially vertically through

fractures in first the basalt cap of the mesa and then through the Maroon Fo.rmation to the water

table. where it will join the general flow toward the Roaring Fork River. Such diversion from vertical

movement as may occgr *ill by govemed by the gentle westerly dip of the lava bed sequence and the

pre-flow erosional surface on the Maroon and the northwest strike of the northeasterly-dipping beds

of the Maroon Formation all of which will tend to direct the water in a westerly to northerly direction

away from the water supply wells to the east of the property'

If you have any questions or if i can be of any further assistance in this matter, please do hesitate to

contact me.

t'The surface between unsaturated and saturated rock or other water-bearing material'

=o An aquifer is an underground rock unit that will yield water in sufficient quantity to be of value as a source of

ffi
i.'WilP/.j,:.;

#;itX-

Very truly yourl

supply.
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of Mines, whilt rnending grrdurte rhool lulldoc.

EDUCATION

UNDf,RGR{DtrATn: Collcgc of Wooctcr. Wooctcr' Ohio
Mtjor: Chcnisn Mioon HktorY, Gcrmtn
\rrc: Brchclor of Artr

GnlDtrlrE: Cobndo School of Mincc GoHco. Colorado
Mejor: Gcologr Mioon GcodrcmhrT. Miuing Engioccring
Dcgrcc: Martcr of Scianct

Doctor of Philoroghy
Honon: GuUOll Corpontim Fcllowhip In Gcolo6r' two ycrn

Socity of lic SiF. Xl
who'iwLo in tbGWttt' l9tl-

ADOmOnAt. Cl:trtrlcrTt r{ AND TtAD{tt{G:

Rcgistercd Prcfr$ioorl G.ohtitt (KGDhrclry' No' t95)
Ccrllficd Profcrrtoul Gcolosirt (CPG No.70f 6)
Certifrcd Cort Mine Of,lcbllMinc Foremrn, Colondo, Nc 42-75)
\.IESA short courle on rultrot rclriog rs rppllcd to mine srfcty; Ylriou! MSHA mlnc [fcty

Vrriour ,ff.ffi-r,tritlng coor:a rod otlcr norl$hopr rnd scrninrrr-
lBtlt pC op.f,ititi... includinlg Lot|$ WordPcrfcct, Windo*s. Erccl, vrrious tcdrnicrl

progrrtr buic Prc3nuniog

PROFESSIONAL M EMB ERSIilP

Amcricen lnstitutc of Profcr*ntl GtoloSlrts
Socicty for Minin8. MGtrUurE/ ud GcohOt (SME)
ffigi.rl Socicty of Arcricr
Amcricrn Arrochtlon of Parob{ll GtoloSltl
Rocky Mountrin Assocbtioo of Gcologirb
Col,ondo Corlitiro of Lrnd Trudr
Colorrdo Crnlanrcn's Asocirtlon A3rianlturrl lrad Truct
Rocky Mouotrin Corl Mlning hltitut
Sochtv of ttc Sigmr Xi

Itrt rnrc brco@roLoa

CONFIDENTIAL RETERENCES AVAILABLE ON REQUEST


