Subject; Replies to AECOM's responses to CNHP's review of Potential Impacts of the
Naxtla Project to Natural Resources in the Area,

March 2™, 2009

Mr. Don Reirmer

Chaffee County Director of Development Services
.0, Box 899

Sallda, CO 81201

O&ar Don,

In my review of the NWNA project proposal of utmosi conslderation waa my responsibility to
Chaffes Counly. As an ecologiel | believe that a comprehansive assessment of impacts requires
taking a systems approach 1o evatuating any proposed development. Thua in my vigw, any
proposal for re-aliocation of water resources requires consideration of &t factors thal may Impact
the macurce including climate, which is & major driving faclor in equatic systams, and wedland
and riparian habitats, which are depsndsni an sufficient water for an appropriate period of time.

Chaffes County's 1041 permit reguiraments, wilth ragard lo natural resgurces, raguire
characterizalion of wetland habital and widlife including species compoesition. The regulations
alee require a descriplion "of the impacls and nel effect that the proposed Aclivity would heve on
{he floodplains, wetlands, and riparian areas” (3-302 (2}b)}. In my view, a8 deacribed in tha
fallowing reply to AECOM's commenis, these 1041 requiremarits haye not been mek

in the following seclions the original review has been italiclzed, AECOM's comments are in red
and my replies ara in blua.

Thank you for the apporlunily to review the NWINA. praposal and to work with Chalfes Counly.
As always, best regardel

Dalia 5. Malone
Ecologist
Coloreda Naturel Harltage Pragram

Subject: AECOM's Resporsss to Commants Made In CNHP's Draft Comments January 29,
2009

Dear Mr. Relmer:

Nestlé Walers Norlh America, Inc. (NWNA) appreciates the opportunity to respond to CNHP's
draft comments on our proposed spring develepment project in Chaffee County prior {o submitial
of final comments on our 1047 permit applicalior. The responses provided below in red lext were
drefted at the requesl of NWMNA by AECCM Environment (AECOM), the consultant who prepared
the portions of tha 1041 permil epplicalion perdinent to the CNHP comments. AECOM's
responees are Inlended to clarify and correct a number of opinions and conclusions drawn by
GNHP that are not supporled by the substantial body of objective dats collected by AECOM for
NWHNA over (he past 18 montha. This data and the associated analyses clearly support the
findings and canclusions presanted In the 1041 permit application submitted to Chaffee County.
The Ruby Mountaln and Bigham Springs alles continue to be evaluated to determine the optimal
use of Ihe facililies ta provide Lhe requested wilhdrawal while having minimal impact 1o wellands,
habltal, end ongoing uses of those features. It is anticipated that the majority of withdrawals will
come from sources at lhe Ruby Mounlain site, which currently serves as a trout halchery. The
largast porton of Lhe comblned spring-waler discharge passas through the Ruby Mouniain site,
where alleralions lo existing channel? and engineered structures refating to the hatchery currenily
limit both the areal extent of Lhe wellands as well as their functions and values. A restoration plan
has been developed for the property which will greatly improve the functions and velues of the
springs and associawed riparlan and welland environmens as well as ita seathelc appeal along
the adjacenl recreational comidor of the Arkansas River. A relatively emall overall proporilon of
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the withdrawat may be derived from sources at the Bighom Springs efte, which has not been
significantly altered from Its natural state, with the axception of heavy livastock grazing in several
nearby wetlands. The project may hava an influsnce upon several of those low-guallly watlands,
which would become subject to protection mechanisms thet may hatp to reverse the adverse
impacts caused by angoing grazing practices, Higher quality wellands i the vicinity of the
project are not anticipated to respond significanlly to lhose proposed wilhdrawals, A monftoring
netwark i3 being estabiished along wilh Lhe Colorado Divislon of Wildlife (COOW) w moniter
for such a response, and establish a bageline for eveluating for polentls! delrimental Impacts, The
operstion of that network will includa both quantiistive observations {ereel extent of mapped
wetlande, waler+evel data from wetland piezometers, and Lhe rate of ground-waler discharging
from the eprings along Ihe channal draining Bighom Springs) as well as quelitative evaluations
regarding Lhe functions and values of thess wetlands. The reguested withdrawal reprasents a
relalively small propartion of the combined spring discharge at the twe facilities. Through
monitoning and sourcs management practices, NWHNA should b able to withdraw the reguested
wilhdrawal withoul causing significanl adverse Impacts to all exlaling uses af the associzated
fealures. Through restoration and rehabliitation of those features thal are severaly altered

ard [Imiled by current management practices, the goal of NWNA is 1o actuslly achieve a posllive
net environmental and aesthetic Impact at the sites. Although one of the two primary stated
objectives of this assessment is to determine “whether or not the analysls and reper fully
addresses sic] the requiremeants in Chaffes County's 1041 Regutalions,” CNHP

renders no oplnlon on this matier. AECOM bellaves thet fha documentation submitted [n support
of NWNA's 1041 permit application adequetely addresses the requirements established by
Chatfee County regulations. In the next section, AECOM copied the CNHP comments and
ialicized them. AECOM's responses ars in req texl.

Nestle Project Application Review: Potentis! impacke of the Nestle Project io Natural
Resources It tire Area

Delia G. Malone, Ecologisi

Colorado MNaturaf Harilage Prograrm

Warner Caflege of Natural Resources

Colorada Stale University

January 29th, 2008

! accepled the task tn assess velidity of the enalysis given in the Nestle Water North America
(NWNA) raport and whether or nol the analysis and report fully addresses (he raguirements Iy
Chaffee County's 1641 Regulations.

{. Summary of Commenis

A. This report is based on the results of the analysis presenied by the applicant. The
hydrological review and methodology are being zompleted by oihers. if the hydrofogy review
results in a change to the data, this report may require revision. Whan the withdrawal profect is
viewed in the context of the entire hydrogeological system incfuding the impacls of a changing
climate, NWNA's conclusions, regarding sustainabiity of the proposed pumping rates and no
negative impact to the aquifer, springs or stream fows end assoclated wetiand vegelalion,

may not be supported.

InLAe Summary ol Commenls seclion presenled on page * CNHP slales thal B

& long-term basis and will nol resull In significant adverse impacts to the aguifer, straan
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The above relerenced summary comments are supported in the body of the text. With regard lo
the moniloring that NYWNA "will propose”; in the original submittal a long-term manitoning plan was
mentioned byt delail end prolocols wera nol included. In @ meeting with Dan Gregory of ENSR an
February 27" ha slaled thal they were in Ihe process of “developing @ welland moniloring plan’.
This welland moniloring plan will apparently be based on USACE guidelines, These guldelines
are meanl lo provide non-balanists wilh the tacls 1o delineale jurisdictional wetiands — they do nol
provide for a detelled wetland assessment and as such are inaufficient as Llhe basis for a
manitoring plan.

B. Tarresirial end aquatic animais and habitat: NWNA conclusions, regarding ne impadi to

wildiifa and thelr hebitat are nat supporied by the svidence. NWIVA daia hes nol considerad ths
sntire documentsd native wiidlifs community. Although Colorado Division Of Wildlife's (CROW)
analysis regarding n impact to efk, mule dear, bighorn end non-game marimal species are
supported by exisiing date, other wildiife species documeanted fo ocour in the ares were notl
inciudad In the report. Several Siale Listed Bird Specier of Concern have been recently

reporled in naarby, comparable habitat end could polentially use the Sile arsa for bresding or
fareging habitat, ware nol conaldered in the NWNA proposal. Wetland habftats in arid ecosystems
ars especially critical lo bolh upland and wellend wildiifa speckas end weilend afteralion or loss
could impact species’ survivabilfy.

The 1021 appiication slales ‘low ar Title impact to wildife and their habitar, rather than no

impact The 1041 permit application presented an atray of species thal may be lound willjin the
Froleol Area including big garme, small game, lufbearers, migralory hirdds, reptiles, amphiblans,
fish, and nveriebrates The stale-listed species lisl was reviewed and appropriale spaties were

inchded based on hahilal assooalions am occurrence records, As a resull AECOM believes
iizat all species were considersd in our analysis for which there |s 2 documented basis for domg
50

In my professional judgmenl a lileralure review of wildiife species thal mey polontislly ba present

does nol provide a sufficient environmental assessment ol sile characlerislics. Impertantly, nol all
relevanl sources were included in the lileratura review and numerous bird species thal have been
documentsd {o be preseni in nearby comparabte habitat were nol included in Lhe report.

C. Terrastrial and aquatic plant fifa: Whean the Site js viawsd in the cortaxt of the overall
ecological sysfem, including cimats and surrounding geology, NWNA's conclusions, regarding
"na delrimental impact” (o wetland communities, are not supported. NWNA projact calouiations of
the percent drawdown s predicalad on curren! aquifer recharge and spring flow characteristics —
current climate rends, as documentsd by the lntzrgovernmental Panel on Climate Change
('PCC) {Ray el al, 2008), ciearly show s decline in runoff with correspondingly reduced stream
flows and equifer recharge. Thus tha percentage of drawdown fram pumping will likely increase in
& warming climale scenario, and thoreby increeses the polential for aquifer dewalering and
relatad impacts to welland habital.

This commanl suggesls thal approval ol propesed projecls evaluated under Uwe 1041
regulations is based on pojential impacls undar fulure {le., predialed or modeled] conditicns
rather Ihan current or historical hydrogealogical condilians. Furlhermaore, the reference ciled
(Ray eral, 2008) is grimartly concemed with lorecasted hydrageoioaical conditians within Ihe
Goloradu River Basin ralher han live Arkansas River Basin. The referonced swudy alsa slalas
Ihat lhe predicion ol future slimalokog cal condions is upcerlaih and In some cases poo|y
constralned Specifically. “in ell parts of Colorado, ao consisient (ang-term remds n annua|
precipilalion have been delecled Variabity is high, which makes deteclion of irends difficull
Clirniale imodel projections du ol agres whelher annual mean precipitalion will increase or
decrease in1 Colorado by 20507 [Ray el &1, 2008, p. 1) With respecl {o future changes in
stream flow thal have been predicled, Ray snd others siale hal "The range of individual model
projechions within a single sludy can include belh Increasing ant decreasing rungll die Lo lhc
range af climale model culpal used |0 drive the hydrology medets. Gngaing studies are



allampting (o resolve methodological differencas in order o reduce the range of uncertainty in
runaff projectigns” {p. 2. Given the current slatle of knowledge. il seems tenuous and iloglcal 1o
base protecl spprovals on chimatological canditions Lhat are predicied (with considerable
unceralnly) to occur many years in the [blure, Finally, as @ ealequard, NWHA |5 proposing &
iong-lerm wallands monioring program Lo [dentify any significant adverse impacts lo wetlands
flara and fauna that are potentially relaled 1o groundwater withdrawals from ihe Ruby Mountain
and Bighorn siles.

Climale is a major driver iIn aqualic ecosyslems. As previously staled, because climale,
precipilalion and atreamflows ara iinked, consideralion of Colarade's changing climale 3
essenlial lo any decisions regarding allocation of water resources

Allhough climale changs impacls are difficult to asss5s some rands and associaled impacts are
clear, Those trends in Lha Arhansas River Basin, as elucidated by lhe Colorado Climale Report,
2008, include increasing lemparatures Ihal even with no change in precipitalion wilt lead to a
dedine in runoff for mast of Colorado's river basins by the mid 21" Century.

Allhough Lhe siudy from Ray el @l , 2008 has a focus on ihe Colorada River Basin Lhe sludy also
supplies and anaiyzes data lor the upper Arkansas River Basin, hera 30 year lrends from 1977 o
2006 show a 1.55°F temperalura incraasea

Given the currenl s{ale of knowledge regarding the impact of climate change on waler resources
in the Wesl | slrongly recommend erring an Ihe side of caullon by conaerving Lhe water resources
that are predicted Lo be impacled by our changing climalse. Tha Colcrade Climale Reparl
{wwa.coloredo edu/CO_Climate_Reportfindex. himl) is claar when il states that “in Colarado
temperatures have incraased by approximately 2°F belween 1877 and 2006. Increasing
temperalures are affecling lhe slals's water resources” and that “Changes in the guantily and
quallty of water may accur dus to warming even in the ahsence of pracipitation changaa”

fin evaluation of the project as i relalas lo the uncertainlies and vanous predictions arn future
climale s nol a specific rtaquremanl of the Chaffee Counly 1041 applicalion process. Qngaing
mantanng, evaluation, and managemant of the resqurces and the communities wpon which
they depend however will be a parl of NWHA's slewardship Projecllons for ihe Arkansas River
are lor a 5 1o 10% reduction in runo!l {average Irom 2041 1o 2060) compared ta the 1900 1o
1370 baseline. Available hislasic dala for the Arkansss River near Nathrop has an average
daily flow of approximately 700 cfs {1965 — 2007). The projecled change indicales {hal fows
may [zl to 665 to 630 cls In comparison the proposed withdrawal (200 acre-lfyaar) is lass
Ihand,3 cfs

Attheugh consideration of climate changa la nol a specific 1041 requirement it remains an

impartanl consideration for waler managers. For instance, changes In lang-larm prachpilalion and
soil meislure can affect groundwater recharge ratas; coupled with demand issues, this may maan
preater pressures on graundwaler resources (wwa.colorade edu/CO_Climale_Reporlfindex.himl).

if. Specific Comvmenis

A. Ficodpiains, wellends and riparian areas.

Numerous smell wetlands emerge on the sfiuvvisl outwash lerrace at the interfacs balwsen The
Mosguitc Range (Arkansas Hils) and the Arkansas River. These welfends are uniguely focated
and are & slark camirasl between yeoric upland and surrounding vallay Roor habital. As such they
are an imporiant componen of iims natural histary of Chaffee Gounly and provide polenifally
criticaf habital for a aiversily of nativa wildiife.

1. As reparied in the NWNA profect praposal, ihe amourtt of avalable waler in the aguifer af the
sile is spproximatsly 12,488 ecra-feat. Tie propossed withdrawal would be spprosimately
equivaient to 1,62 of ihe avallable amoun! of water and would be equal fo 1.4% fo 2.1% of the
avarags annual recharge fo the aquifer {Appendix I, Groundwaler Investigation, Seclion 2 and



Execulive Summary).

&. The cumuisiive armoumt withdrawn from the aquiter {5 & erifical factor Iin delermining
impacls on nalive scosystems. Within the G90-acre sfto area, NWNA has wentified 7
wells and 30 ussra thal mey be withdrawing from the aifa aquifer (Appendix I,
Grourdwaler Execttive Summary, Saclion §). Athough the proposad amourt lo be
withidrawn by NWINA may net by itself negatively impact the aquifer, the cumuiative
withdrews! may exceed the sustelnability of ihe aquifer thereby impacting wetlentd
prosyslems ihel the aquifer supporis.

Tne number of wells cilea above is nol consislent with The number of wels discussad in

ihe 1441 permy, applicalon, Appendlx |, Groundwaler Execulive Summary, Soulion B

of the WNYWHNA applicalion states 10 damestic wells are listed in lhe CDES database

wilhin lhe 890-acre Sile Area. There are 30 wells liswed in the CDS5 database Whal are

localed within the approximalely 3,122 acre-aquiler localed on the easlern side of lhe

Arkansas River in Ihe Study Area. The amcount of water consumed by Ihe other users In the
aqurer 15 extremely small retalive o Lhe eslimated recharge Lo the aquifer, lhus lheir influgnce on
lhe suslainability of lhe aguiler is consideras incansequential. There are @ tolal of 30 wels Lhat
wara idanlified wilhin lke Study Area that ara balieved Lo e inslalled in the overburden Aquifes
Twerly-twe (223 of these walls are identified as domeshc wells, Assuming Lhese domestic wells
zre all in use, the number of pecple per well 5 2,26 (based on 2000 US Cangus Bureau average
pooulation per hausehold in Chaffee County, Coloradn), and each persen uses 60 gallons of
water ner day (Wastewaler Enginesring, Meicall & Eddy, 1991), 3.34 asre-feel of water wouki be
withdrawn from Lhese walls annually. The majorily of waler wilhdrawn lor domeslic use s
relurned 1o groundwaler via on-sile subsurface dispesal syslems, so lne 1mpact Lo lhe

aquifer relative to consumptree use s irrelevant Typically a consumplve use of 10% 14
assumed for domeslic users with on-sile waslewater systems in waler augmentahon

plans (Walls, 1985). Givan this percentage of consumphon, assuming S0% of

witherawn waler iz returned to he aquifer; anly $.334 acre-leel would be losl annually

from these domeslic users. The six {6} commearcial wall parmits designate their use for domestic
and irrigaton purpases Four of lhe six commercial well permils have annual witharawa! limits
lhal tgtal 4 4520 acre-fee). One rommercial well thal supplies a rafling business has a
maximum permilled yvield of 20 gpm and has bgled dronking, sanilabion, and irigalion as

s wses, s annual withdrawal 15 likely substarially less Whan maximuwm well yield given

Ine uses lisled. No permil inlormation was available for one commercial well Al of

these commercial Lsers discharge wasle waler lhrough subsurface disposat syslems,

so consumplive fosses are considered irelevant with respect o the eslimaled recnarge

1 e agquifer. One of the two wells Iisted far Iveslock use is a bedrock well, [ne olher can be
assumad lo wihdraw waler [rom Lhe same aguiler frum which the proposed NyWHA porehole wil
wilhdraw Information regarding the type and number of liveslock and water

consumplion rates are nol available, so estimalas of wilhdrawals for Lhis user canncl ba

made; howaver, consumptive losses are kely considerable less Lhan groundwaler

wilhdrawal rales

The number of wells consldered In the review was the number of walls thal ocour within the B20-
gore gite area,

From the NWHNA Groundwater Execulive Summary, Section B, "Wilhin the 890-acre Site Area
there are lan wells identified for domestic use sccording fo fhe CDSS dalabsse (Table 2 and
Figure 5). Two of thess walls are focaled on the wesiern side of the Arkansas River and af feas!

one is & bedrock well ihus they are hydraulically isolaled from the aquifer pariaining o this
aroposed withdrawe,

| strangly believe Lhal the cumulative and future impacl of numercus withdrawals is an importanl
consideralion in maintaining long-lerm ecoayslem eustainability.

b. Additionally, agriculiural end dormestic withdrawals are mostly relum ffows to the
siraam and do nol Uitimately defici the systam whereas none of the NWNA projest



withdrawal la returned and contribuies io a waier defici.

Thz mapnly of the agricullural anc domestic wilhdrawals are returned 1o the aguser
and Btreeqn, and Lhus do nol result m a substanhal cansumplye [oss [rom ho aguifer
Tha nroposes &

NWNA indicates thet withdrawnafs would not exceed 10% of averags lolal spring/ssep fiow
(Finaf Application iax! Pege 5) and thai the foial water lo bs extracled annually would be
approximately 200 acre-foel {= 124 gpm). A key consideration is whalher or nod the NWNA
withdrewal would he adjusfed to aclua! flow rates or Iif ihe proposed withdrawals would be keyad
fe a long-lerm average flow rals.

8. In a drought shualion, spring/sesp fows coufd be much fess than average and the
NWNA drawdown of 124 gom could (hen aciually be much greater than 10%.

Tre pened o declzecord on opring discharge o! e Rieby Mounlas snd Bighern
Springs siles does not cover the range of fluws Ihrough hislory ar inlo She future Thene
may he yaars gdurmg which (he requesled alocalan af 200 acre-fuyear

b. Seasanal variation in spring/seep flows is dramalic (Final Appfication, Figure 1) and
yesr-to-year varialion can also be highly vaniable (Groundwaler Execulive Summary,
section &), 50 thet egain, a drawdown of 124 gom could effeclively be much graalsr
than 10%.

Again, 10% 18 ral a desfgn metns iLis an esbmale sased upon gvailable informalian
M

NWNA siales that seasonal withdrawal smounts may vary upan demend with higher
demand occurring In summsr months compared lo winter months when demand is
lower {Appandix H, Surface walar investigation, sechon 1); and thal although the tota/
averags yearly withdrawsa! will nol exceed 124 gom during peek demand, withdrawa)
couid Incraasa fo 170 gom during “demand” ssazon.

Pumping lests demonsiraled thal a withdrawal of 170 gam from the Ruby Mountain site
during the May low-flow sesson i3 currently suslainable {Fhase 1, Hydrogedlogicaf
report, p. 4-10) ard thal s portfon of tha withdraws/ is 1o come from the Righom sita
{Appandix H, Surface Walsr Investigalion, section 1). However, increesed demandbased
withdrawals would occur at a time of the year when fows are acluslly near @

ssasonel low or are recovering (Final Application, figure 1). So thal withdraws! percent
could sclually increase subsientially durlng “demand” season if NWNA profectsad
spring/seap fows aro lass then average.

An discussed in the applicalon package, AECOM indizales thas e suslanank: rate of
numping durng the seasonal iove-flow penod of 2008 vas betwaen 147 and 169 5 gpm.,

In my opinfon lest purnping data indicales that there fs tha potenlial for substantial
dewatering of the aguifor with 8 conrmansurale reduction in spring/seep ffows in an
extanded drought and/or reduced recharge scenario. Hydrogaolegical dale indicate thal
&t just siightly higher pumping rates the aquifer (uppser partion of the screened inlerval)



coirld potenifally becerme dewstered under & 180-day no-rechame scenarfo (Phase |,
Hytrogeologlcal rapard, p. 4-10). in such a dewatering scenario impacta to wetland
vageistion and habilat would kaly be negativa and significant.

If the water levels In a pumping source go below lhe screan, 1he potenlial damage is ko
lhe pumping squrce, nol the aguifer. When AECOM projecled water levels in RMBH-2
out 180-days under a no-recharge scenario, lhe suslainable rala of pumping from Lhal
source under (he seasonal low-Now period was cslimaled o be belwaan cur twa
highes| rates of the tasl {157 gpm 1o 169.5 gpm). Water levels in a pumping well are a
reflection of wall performance and aquifer charactenslics. To evaluale the response of
lhe agquifer ta pumping, one needs la look al water levels in monilorning wells. Duding
ihe Spring 200E lest, waler levsls in the Ruby Mounlain tost barehole {RMEH-2) fell by
only 7.91 feel whils pumping 2l up lo 168.5 gpm. Waler levels in kvo nearby monlloning
wells (90 to 190 feel away from ne barehale) fell by lass than 0.5 feel No response
wzs phserved in any of tha olher meanitnring wells (1,300 of more fest away). During
the January 2008 test, water lavels in (he Bighormn lesl borehole (BHBH-2) fell by 3.51
fael while pumping at 70 gpm ., while waler [evels in @ monitoring well (S0 feet away) fel
by only 061 feel Mo rasponsse was obsenved in any of the ciher moniloring wells
(1,300 or more lest away). Y¥ater levels recover relativcly rapidly lollowing Lhe
cessalion of pumping, parlicuiarly in RMBH-2 where 94% of the drawdown recovered
wilhin 15 minules, This informalion clearly shows Whal ihe aguiler would nol be
significanity siressed or dewalared by the proposed project

Waler levels in produclhion horeholes are not allowed Lo bo drawn dawn below the lop of
lhe screen due Lo the potenbial for disiurbing the grave! pack and native porosity around
lhe screen. This dislurbance would negalively Imipact the pedformance ol the barehole,
5o i is standard practice in the waler supply business Lo pul measures in place Lo
pravent waler levels fram falling Lo such a level. Thus, even if lhe dewatering of lhe
upper portion of the screen could be related lo impacts Lo wellands and associaled
thabital, source managemenl would prevent Lhal scocurrence from happening

. As identified by NWNA, a high dagres of fuctuation in seasonal flow rafes
characterizas spring/seap ffow (Fnal application, Page 6, Figure 1) which, in my
opinion, indicatas that the aliuviim at te soring sites is thinner and that spring/seep
fows are closely tlad fo recharge &f the surface, Indeed, in the area where the springs
are located, the NWNA groundwater repart (seclion 2) describes a narrowing of the Site
due to an oulcrap of rhyofite and & thinning of the aquifer due to the Site belng
undsrlain by rhyolite. The Hydrogealogic repor idenlifies rechargs as primarily by
infiration of strasm fows from side creeks and by direct precipitation (Phase |,
Hydrogesiogic report p 1-1,1-2).

In Ihe Ruby Mountain area, the tolal Luckness of (he aguiler (Pinedale oulwash) s on
e arder of 80 leet lhick, allhough this hickness 1s varable hroughoul the valloy. In
places where It is known o be somewhal thicker, waler-level Jluclustions have actually
been observed 1o be much higher. The aguifer is nat thin, and seasenal flucluatiens in
Mow are nol relaled to lhal hicknese. Ralher, thoss (ucluabions resull ram seasanal
vanahons in recharge and how thal recharge propagales throughoul the aguifer
Waler-quahly dala collecled lrom (ha site over lhe last 16 menlhs have clearly
demonslraled bolh a very high quality of waler and very slable physical properiies
Geochemical avidenca demonstrales {hal the waler emanaling al lhe project $prngs is
primanly liad 1o rectrarge from the Mosquilo Range. Soma of thal comas from Lhe
discharge of side creeks, such as Arnold Gulch and Troul Cresk The fealure draining
Arnold Gulch, which includes numerous mapped springs within its bedrock uplands,
yenerally soaks inlo lhe ground before reaching accessible porlions of the valley feor
Geochemical evidence demonstrales lhal a large portion af he flow in Troul Creek
fwnich sinks into Ihe Pinedale oulwash approximately 2 miles lo ihe Morlh) resulls froam
the discharge of ground waler lo the sleesan (baseflow). All slong the Pinedale oulwash
and bedrack inledace, recharge is kely lo he enlering the valley lhrough a nelwork of
bedrock fraciuras



Irrigation appications on the nodhem porlicns of the aguiter result in a mounding of
ground waler; however, that waser 15 of & very diferer) characler han he walsr
discharging al the project springs and horeholes. Similardy precipnaton evenls olsy a
mole, especilly dus Lo Ine very higli inlilration capac:ly of lne averlying soils, The
anfiliralion of surface-water inta & ground-waler system can couso a hosl of walargualily
issues, Dunng the 18 menths of abservalion, no waler-cualily sigral has been
oherved et could be relaled lu "redhiarge 20 he sudzce” despile the f2ct thal looking
for such a signal was one of ke primary gaals of the angeing mondtaring program.

A& you approach the river o lhe wesl, lhe zguilar becomes thinner due g the incision

of the channel within lhe alfluviai cepasils. As your go soulh lowarcs the Bighorn

Springs and Ruby Mounlain siies, Ihe aguiler also becomes narrower 35 1| begins 1o

pinch cut belween the bedrock of Lhe Mosquila Range lo Lhe Easl, and Derolhy's Butle

o lEatWesl The high concenlration of graund-waler discharge al the praject siles

results [Fam lne geciagic cansirainis ar lhe aquier and a generally southward groundwater
Merwpalh.

Characleristics of the agquifer create a situation in which the squiter is espedially

asnsfiier and responds rapidly lo changes it sireamffow ard precipitefion. Sresmifiows

are aiso highly variable due 1o gecfogle charactanistics. The sumownding bedrock

upiands have less slorage capacity, which confers lass system resifiency and resuits in

mare Ructuation in the overelf hydrologic systam; Rashy upland stream Rows quickiy rua

off amd are not storad In surrounding solis where they would otharwlse supply a more

gleady disehamye to maimaln more consisten! streamn fows.

Soils in e bedroch upgradient of 1he aquiler are very lmiled and do rol provide any
significard buffering belwaen indiwidual recharge evenls {precipilation] snd cenlacl wilh

lhe nedrock ilsell. However Lne bedrack has & well developed fraclure nelwark, Some

of those lraclures resull from the manner in which ke unil was esmplaced {igneous

intrugton and valcanic exlrusion wilh Ihe atlendant farmation of cooling jainlsy, and

some wre the resall of mose cecenl and z2xlensive faulling. Thase [raclures inlereannest

and feed each ather, resulling in relatively parmeable becrcck. The svulence for thal s

clear in maps af ihe area, which show numerous springs orignaling from bedrosk wizhin

e Arnald Gulch and Troul Creek walersheds. Many of those springs are localed at

lazsl lapographic lows along mapped ault races. Ground water mowing througl $his fraciuie
nelwark lowards e valley encounters the highly permeable malerials of the Finedale outwash
Al lhe surface, two of ke four maoped sails overlying Lhose enarse deposils are described as
belng samewhal excesswply drained, capable of laking 2.0 te mors than 20 inches per hacr, &
lhird seoil, which represenis alluvial deposits along the llanks of the Mosquita Range, is described
Az excessiely drained The fourth soil lype is ceserbed as well grained (06 1o 6

inches per haur}, and generally accupies those pertians of the valley that are subpect to
irrigabon. In sherl, hydregealagic conditions upgradient of e project sprngs and boreholes
provide feghly bullered condilions, 85 evidenced by walar-qualisy, waler-lewel, and
spring-discherge daia that have been collecled owver [he last 18 manlns, None of (he

dala eollecled near the siles indicate thal Lhe aguifer is sensifive io or responds rapicly

L 'changes 10 slreamilew and precipilalion”. Rapid changes lo recharge evenls rasull

in clear signals thal would show up in he vata record as shor-lerm soikes in discharge

and waler levels, or rapid changes in water-qualily paramelers. Ali changes ohserved

lo dale shaw only gradual resdonses o seasnnal patierns of reclsege, nod capid

resnonses Lo individual slorm evends

Due to thase walershed characterstics, drawdowns during evan shor-term drought
situglions, In my opinior, rmay pul the aguifar arw! springs/seeps al signilicant risk.

The halchbery has beers in operaban for more Ihan 49 years, wilh the sofe source of
wales being discharge from 1he spricgs @0 addilion, a local resident has reparledy
ohaerved these springs for over 7 vears The flow of (hase sprngs has been
descrniped by lhese long-term residends end abservers as constansly flowing wilh seme
minzr seasanal variations There was a penied when the spring dschargs reporledly



grapped sanihicanly dunng he Ming of Ihe Troul Creex reservar (January {hraugh
May, 2007}, however the conditians described m Ikl repor do no! sound signiflicanlly
differenl than conciliohs ooserved more recantly Same ol lhe sprngs have a seasonal
discharge pallern, drying up during portions of ihe year. Al hoth siles, olber springs
fischarge on a conlineal basis, The liming of Lhe filling ol the dam coincides with the
pericd In which =pring discharge begins Lo decling towards a natural seasanal low. In
addilion, ike condilions during 2001 were kely exacerbaies Ly the mulli-year droughi
ol the pertod and decreased irrigalion praclices by the junior upgradienl
irngalors

Tha dam may have had an wpact throughout ne aquiter, essentially shulling down the
recharge lo lhe upparmost podions of the aquifer [rom ane al ils larges| and mast
consistenl comtribilors, the Trowd Cresk walershed. Me quantilalive information on
wiater levels in Lhe aquder or soring discharge rates al lhe sites exists 1o analyze or
sccuralely svaluato what may have gosurred during 1he pericd in guesbon. In conlrasl
{o same of [ha relalively dramatic changes that reporedly occurred during he filling of
lhe dars, vealer levels in ke surrounding aquier have shawn a relalively mincr and
highly localized respanse o the pumping of the leg! borehsles

Additionally, ihe adiscant Mosquito range and the upper Arkansas valley, of which the
Ruby Mouniain and Big Hom springs sifes ere pan, is naturally arid due lo & rainshadow
effeci. Welland and riparian habitats in (fis avid ecosystom are unigue and

espaciatly valuable to wikdlife. Due to geologlc and diimalic charectaristics thess
Springs, seeps and riparian areas are also espacially sensitive and less rasiiient lo
hydrologic afterafion, Low-flowtlry season conditions are an espocially aritical time of
yaar lo the survivabilty of neturel communities end wetland ecosystems. Drawdowns
iha! axacerbale aready low-flow enviranmental conditions may sresa the communily
and s inhabitanls beyornd the capacily for recovery and survivabilfty.

The saluraled aquifer lhickness at Ihe Blg Horn and Ruby Maunlain spring siles Las
been documented as al leasl 18 and 32 feel, rogoncliveiy Spring/saep flows are
clzsely tec 1o recharge. Recharge o ihe aguiler causes Lhe clevallon of the
greundwaler o rise al varying degrees across the Study Area depending upon the
mecnanism ol recharge Overall lhe groundwaler elevalion ranges from higher leves in
Ihe north to lower levels in Lhe south near the spring siles. This diference drives the
Hlow ol groundwaler Yowand the souh and sarbwest The [acl that the aguiter is thinmer
In lhe sauthern sortien &f the aquiter does nal make s area any mare sersilive Lo
rezharge [han ke olher areas of lhe aguifer

Waler lavels ol lhz spring sites do nol vary rapidly wilh precigilanor events. Seasonal
vanallons in the aguiler waler levels cegur primarily due 1o Lhe differenoes in rechzoe
fram the Mosquilo Raage and through irigalion activities In upper porions of Lhe
aguifer The large size of the aquiler huflers Ihe rale at which changes in waler levals
vocur due Lo s inhergnl slorage capaaiy The current meonilanng dala illuslraie Lhe
annual waler-level varialions lhal have acourred The aquifer waler ievels and spring
Mews will be mmordtored and Lhe data used lo manage the witharawals approprialely
Welland cendiliens will 2150 be manilored to ensure any polential impacts from he
withirawals are addressed

Please see owr responses lo Commenls A 13 Water lable levels and water qualty are
Bemng monilared and wil contimue tz be monilored using small diameter manilaring
welis kreated between the spring silos and Jolhnzon Yitage. Lorg-lerm monilasing af
waler ladle levels, waler qually, welland species composilion, hydrofagy, and areal
exent of wallands will be complzled la assess polenlial Impacls relalen to groendwaler
withdrawil al the Bighoem Spring and Ruby Spring sries

3. Gfobal Climate Change

NWNA indicatas thel aquifer racharge comes from thres primary sotreas, divect
precipitation, irfifiration from drainage runoff (espaclally Trout Creak and Arnold Gulch)
arid infillration irom irigation refurn flows (Appendix |, Groundwater Executive
Summary, Seclion 3). NWNA profect data indicale that spring/seep discharge quarnity



Is heavily dapandent on sustained recharge lo the aquifer: they calcufete that thelr

withdrawal of 200 acre-fealfyear would be equal ic 1.4% -2.1% of sstimated annusal

recharge in a normal yaar and az much as 5.5% in & drought year azsuming

Arecipitation and irigafion are simifer to the past 10 ymars (Appendix | Groundwater

Executive Summaery, secan 3 and 11). Dafa from the IPCC {Ray 6t af, 2008} clearly show that
our Cojorado ciimate will nal be the same & i has been in the past tan years. Glimals trends in
the uppar Arkansas River vaflay show & cear and dremalic temperature Increasze. Glimate ends
gra loward warmer wintars and springs with snowmsit accurring 5 to 14 days earfiar in the West,
including the Arkansas River basin (USGS, 2009).

Frslof all, cimale models preticl Lhat filure chmate will change relative Lo long-term
averages [l needs lo be noled lhal Lhe 1231 ten years have included some of the dries
and warmest on record, and as such those dala represenl @ conservative basis for
gvalualing the projact in lerms of a drier and warmer cmale

Mot alf of lhe climate mode!s agree on several imporan! variablas, most e partanty
whether or not the mean annual rate of precipitalion will increase or decrease [Ray el
al, 2008) Furlhermorg, reductions in snowpack seen elsewhere in Lhe western Uniled
Slales have not bean realized in Colorado due la the elevatlons at which il forms
lhroughoul the slals (Ray el al, 2008} Tha snowpack is criical o stream(low pallerns
in the wes! Due largely lo the prateclion of ihal faature, streamflows in the Arkansas
River are predicied lo decrease by a relatively moderale 5 10 10% by 2050 {relative 1o
the 1900 1o 1970 baseline)

The Arkansas River near Nalkrop discharges at am average annual rale of
approximalaly 700 ofs, NWNA's requested withdrawal (200 acre-ivear, or .28 efs)
represenls only 0.039% of thal average. The average flow rale may decraass o
appraximalely 630 Lo 665 fs by 2050 (5 1o 10%), which would increase Lhe relative
propori:on af the wilhdrawal to only 5.042 (o 0 044%_ In addilion, augmentation water
will be provided to affset those withdrawals. and NYWNA will be required 1o respand as
appraprizle b any walor calls made by the haolders of senior rights within the Arkansas
Raiver basin

An evaluation of the project as il relates 1o the uncedaintes and various predichons on
fulure shmale is nol & requiremenl of the Chaffee County 1041 applicalion process
Ongotng manilonng, evaluation, and managemenl of lhe resources and the
communilies upon which they depend however will be a part of NWHA's slewardsiup
They, like all waler users, may experience some changes in the availabiliy of waler,
and, mosi lixely a change in lhe liming of the peak stresmllowirecharqe season

Climate is a major driver af aqualic ecosysiems. In my professional judgment any consideration
of alleralion Lo aqualic syslame in Lhe arid YWesl requires a serlous considerstion of ¢limaie
change and the impacls that are clearly predrcied 1o occur wilth regard 1o waler resources.

Bacause dimale, precipitation and strearmffows ars linked, considaration of Colarpda’s
changing ciimale is essential fo any decisions regarding affocation of waler resources.
in fhe upper Arkansas River basin since 1945 thare been a clear, siatistically significant
frend loward carlier strearmflow, which s atiribuled o winler and spring W T
{USGS, 2008). The repart from tha USGS {2008) also siatas tha! if rends continve
many mouniain landscapes will endure increasingly severe summer-drought condiions,

The powerpoint presenlalion referred Lo here toss Include some predictions for lhe
much targer and more climalologically diverse upper Colorado River (al Lee's Fearry,
Anzorna), however the models genseally agree (Ray el al, 2008) thal lhe Upper
Colorado will be subject 1o significanlly mare changa Lhan lhe Arkansas River. The
glide lhal Indicates increasing concern imeeling Lhe requirernents of the Colorado
Compacl (the closest referenue 1o "severs summer-droughl condilions") presenls sorme
sirmulaled distributions of arnual Jlow, which the preserter (Patrick Edelmann, Chief of
lhe Southeas! Colorads Office In Pueblo) noted as "Praliminary resulls, do not cile

&



The presenlalion does highlighl a crilical (ssue wilhin lhe Arkansas River, the uperalicn
of the numerous lunnels upgradient of Buena Vista ihat transfer water oul of Lhe basin.
The valume of Thase diversions changed dramalically around 1870, rising from 47, 744
acre-feel to 125,649 acre-feel. The operation of those diversions and upgradient
reservoirs complicale Lhe tagk of analyzing changes in streamflow in the Arkansas River
relative Lo climale change (USGES, 2008)

In fact, the power point ihal was referencad (Ray el al, 2008) Is the summation of & larger report
which largets several watersheds In Colorado and includes the upper Arkansas vallay (page 12
and 17). The full lext of Lhe reporlis available online at http://cweb state co.us/.
The Colorado reparl acknowledges that thare has been relativaly ilille work done on the
Arkansas, Rio Grande and Plate river basins but goes on o ayntheslze resulta of data fram these
areas and provides major findings which include:
s Climala in Colorada is highly varfable comparad 1o other states
* The mountalns and elevation make Colorado's climate unique compared with other
Westarn stalas
=  Temperalures have been increasing in Colorado and will continue to rise
»  Unceriainty in precipilation projeclions
»  Ewven in the absence of precipitation changes, temperature increases alone combined
wilh relaled changes in evaporalion and soil molsture lead to a decline in runoff for most
of Colerado's
= river basing by the mid-21st contury in all racani hydrologic projecilons

* A synthesis of findings In this reporl suggests a reduellon In total
watwr wwallabliity by tha mld-?1st ewmriury

Only one ellda In the USGS presentation { slide number 22), 2 sllde regarding stream flows in the
upper Caloradn, was noled a3 "Preliminary resulta do nol cte”, Slides both befars and after did
nal have [his notabion. Summary concluelons from e WSGES (2000) are:
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precipitsiion palterns and comrasponding infliralion, recharge and discharge pafterns

and seasane! stream {faw rate palterns will alsa changs. Their primary conclusions

based o IPCC data ara;

1} Temperalures are Increasing and wiif conlinus 10 imcresse;

2} thare iy uncertainly with regard Io grecipitetfon profections;

d) Ever with no change in precipitation, lamperature incroases slone will fead o & deciine in
runoff for mosi of Coloredo’s rivar basins by the mid 21stf century; 4) Synthasis of indings
suggests a reducion in total water avalabiifty by the mid 21st century; and tha! 5) a warming
cimale increazes the risk lo Colorado’s waler supply sven if pragipitaiion remeins at
hiztorical levels. Climate modals project Coforado wit warm by 2.5°F by 2025, refative

fo the 1350-82 hasefing, and 4°F by 2050, The projections Show Summars warming

more (+5°F} than winlers {+3'F) ard suggest that lyplcal summer lempseratures in 2050

wilf be a5 warm 85 or warmer then the hottest 10% of summers that occurrad betwsen

1950 and 1998; from 1957 io 2006 the average year-round lemperaiures in the upper
Arkansas River basin have Increased by 20 F (Rey st al. 2008).

4. Spring/aquifer connection. NWNA hydrogealoglc raseerch dosuments s direct physical
conmection belween the springs that supply waler io the wellands and the underlying aquifar
(Phase i, Hydrogeologic raporl, p. 4-4, 5-2, and 8-3}; bath the Ruby Mounlain end Bighorn
Springs showed a clear response fo pumping. Thair observations suggesied fo them thet the host
aquifer for Ruby Mountain and Bighorn Springs (s the alftvial-outwesh aguffer (Phase |,
Hydrogealogic report, p. 5-2).

a. NWNA research documants thal the aquifer, from which thess springs emanate, is

primarlly rechargad by Infiftration of straam flow from side crooks as they spil onfo the

vallay Roor and thal these sireams are sourced from bedrack uplards end mountains

(Fhase I, Hydrogeologic report, pp. 1-1, 1-2, and 2-2}. Additionally, their repont indicales

thal direc! pracinflation, Including snowmett, 83 wall as krrigation return flows are also

imporiant sources of aquifer rechargs (Phase |, Hydroganlogic Repor, p. 5-2). Climale rends will
after stream flows and equifer recharge rendaring prediciions about pumping sustainehiity
unsupported and inconclusive.

Several hydraule tests heve been conducled on the lesl borehales under a vaney ol
hydrageclogic condillons All af thase tesis have demonslrated the combined aztivy lo

pravice waler n excesx of |ae reques!

b. Shallow aituviel aguifers, such as this one, fransmit a reduction in groundwater
tevels quickdy with a result that ean include cassalion of spring fows: whan Trou! Creek
was dammed recharge o Ihe aquifer was diminished amd spring discharge on the
Hagen property on the valley floor was significantly raduced or in same focatfons
ceased (Phase T Hydrogeologic report, p. 2-3). As indicatsd by the NWNA repor, this
condition was likely exacerbated by the axisting drought,

The walsrshsd thel suppiiss the siroams and equitar is refatively small and i the Sile
araa the aquifer is relstively shallow {Appendix |, Groundwater Executive Summary,
section 2). Addifionally, the walershed's genlogic characterstfes resufl in regid runalf
and reducad slorags In surface sails. In my assassmeant theso factors indicale that the
stream and associaled welland and riparian systems aro leas reslilent! to environmantal
changes and leas abls lo moderale poarfurbalions. Geologic cheraciaristic of ihe
walershed resufl in stresm Sows that are highly responsive lo pracipitation svenis — with
{iftfe storage capaily 1o absord flows and discharge emrgy thal would otherwise
maderate fow fuctualfons.

Viewed as a sysfem tha Sits Is highly sensitive to changes In the fow regime, Even
smefl drawdowns could dewalar the agquifer in limes of exiended droughd.
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B. Tarresiral ard Agualic Animals and Habftal

Watland habitats are necassary for the survival of a dispropertionately high percentage of wildiife
specios In the Racky Mountain West. Afthough only 3 % of Colorado’s landscape ere wetlend
habitals spproximately 40% of piant species, 75% of the birds and 80% of mammals five in or
migrsie through thess areas (Huggins, 2004). NWINA's poposs! has not taken into considsration
the several documented specles of spediel concern thal ocour in adjacent and comparable upland
and welfand habltats, Although no Tadarally Histed spacies have baen obzerved, with the
oxception of the Gurinfson's prakfe dog (Cynomys gunnisoni} which is baing considerad for
listing, Aumerous renked’ species heve been recently abservad in nearby areas with similar
habifat and rescurces. Species ranking’ indicales thet populations sre et risk, primarily becauss
of habitat losa or alteration, rarty or dogree of imperifment. Thus thelr occurrence indicales the
presance of habital that fs assentls! to survivabilly. This remeining habital is especisily valuable
and essoniial lo the long-lorm aurvivability of thoze ranked spacies.

Uipland habital. Active Gunnison prairte dog {GUPD) colonfes ara documentad by the Coloredo
Division of Wiidlifa (CDOW) in Chaffes Cournty risar Nathrop on bolf 2ides of tha Arkansas River
and olrectly adfacent fo the proposed NWNA pipsline roule (Figurss 1 end 2) {CDOW 2008). As
corrohorated by the NWNA reporl (Terrasirial and agualic specles and habital appendlx, p.3), two
aclive GUPD colonfes are present immediately adjaceni to the propased pipefine roule. The
cofornes ara located in upland habltat sast of ihe Bighorn Springs walland site. {Figure 1).

i cantral Colorado, GUPDs inhabit mountain parks al sites ranging in efevation from 5,997 —
11.998 feed (CDOW 2008). in these high elevation sites GLUPDzs occupy grassfands and mesic
shrublends on open, fial fo gently rofling tarrain with deep, well-drained soils for burow
development (Fllzgrald ef af. 1994, COOW, 2008)). GUPD dis! consists mostly of gragses hut
forage requirements vary with the season and they switch among pfani species as they become
avaitable during ihe growing seasan, sagetrush /s browsed during early spring, forbs in the
summer as they become available and finafly grasses, edges and rushes are consumed as they
fipen i the lata summer (Fitzgerald ei al. 1994 and Seglund at al. 2005). GUPDs play an
essential role in meintaining ecosyslern intagrity. Prafrie dog burrgwing aclivilty creales

an oasis of species diversity that has resulfed in their being considered keysions specles.
Burrowing aciivily creales en ecosyslom that favors plani diversily and promotes the growih of
perannial grasses and forbs favared by fivesiook and naiive ungulates; thefr burrows are refugia
for numerous small memmals, burowing owls and replies and smphibiens; they are an impartant
proy for predators such as vagles and hawks; and thair burrowing sctivity enriches primary
productivity, sail structure and sofl chemistry (Miffer ef al. 19968, CDOW 2009). Vegstation, soil
and topographic characteristics on upland portions of the NWNA propertly provide the

habila! conditions necassary for GUPDSs. Uplend vegetation, a5 described in the NWNA
vegetation repart {Appendix M, pg. 2 and 5) consists of grassiand and shrublandforastiend types;



grasstands primarily consist of herbaceous specles such as bue grama (Bouteloua gracills) and
whaalgrass {Agropyron spp.) and several woody and cact! speciss including rabbitbrush
(Chrysothamnus nauseosus) and prickly pear (Cpuntia poliacantha). GUPD colonias thronghout
the Basin are fragmanted (COOW 2008, USFWS, 2009). Fragmentation ard isclation puls prairis
dogs at higher risk of extinction and disrupls the funcon of the entire aystem putting both the
prairie dog and associated species at risk (Miller ef al 1896, COOW 2009, USFWS

2008). Possible dirsct adverse impacts lo prairin dogs associated with pipeiine development
Include 1) clearing and crushing of vegetation; 2) reduction it available kabitel; 3) fragmentation
of avaliable hiabilal; 4} praite dog displecement and mortality, 5) incraased soff compacon; and
€} Increased exposure lo shooting-induced morality. Gunnison’s prairis dag is being considersd
for Federal listing and Frarie dog burrowing activity provides essential habiizl for numemus
widlifs specks including the burrowing owl {Athene cunicwiaria), which Is fisiad by the COOW as
& Siata ihroatenad spscies. Although burrowing owls have nol been observed in Chaffes caunty,
suilahio hebital is prossnt near the Sile al the GUPD colonles and they Have heen recenty
absarvad in Gunnison Gounly in comparable habital and st comparable slevation {Jason
Bpason, 2008). Although the NWNA assessmont suggests thal tha probebility of the occurrence
of burrowing owls I3 low (Terrestrial end equalic speciss and habitat report, p. ), their recent
sighting in Gunnison County in combination with the presence of aclive prairie dog colomies
suggests that burrowing owls may indesd be present in Chaffes County al GUPD colonies. Any
activity that impacis pralrie dogs, upon which owis are lolelly dependent for burrows, also has &
negalive impect on burrowlng owls PIF, 2000), If Chaffee Couniy appmves this project § wottid
recormmand that the Coumty consider requirlng prairie dog conservalion measuras such &s thoss
identified by the BLM In thelr Vernal Drafi Managemen! Plan available at

fittp:/wwnw. bim. goviut/st/enfatvernal/planning/rmpvdraft_rmp_els/draft_rmp_sis himi,

Additions! managerment recommendations falfow in IHf, B,

Fhe Gunrisan's prairie dog and burrowing owl were constderad in lhe analysis. The docurmen
explains Ihal currenlly o Gunnison's praide doc calonies ascur wilkin Lhe Praject sita but thl
several colonies exis! immadialely adjacen| 1o the plochne roule, Howeyar, Lhe ma Gty of [he
pipeline roule parailels o counly road and raiffoed Righl-o-Way (ROW) and does nol cross any
Frairie cog ooanees, lharelore impacts L the Gupnisan's pracieg dog would be minemal The
documenl also explaing that there iz 3 small palenlial lor burrowing awis 1o pecuar near or wilhin
Whe Project sile. Hawever, [ooking through scienlific liierature anc alher sources fe.g., Solorado
Braecing Bird Allag), there are no records of burrorwing owds In Ghallers county; therefore his
spocies hag a low probabiily of aceurning near or wilhin the Prajecl sile. Due 1o Gunnisors
praine dogs nal occurnrn al e Frojost sile, ke recommended conservalion measures gre ool
needec Ther applisabilily 1o the ppeline roule 12 minimal dus Lo Lhe pipeline roule nal Crossing
DBunnison's prairie dog colones

Recrealional shooling is a major cause of prairie dog and bur ruwing owl morlality, increased
access and visilalion ta the sile resulting from developmenl will incresse (he polential for shooting
moriality. Prairie dag colony viabilily is depandent on the abilily of he colony Lo migrate across
the landseape. Development thal inhibils colony migration or (regmenis Lhe landecape alzo
reduces the long-tenm survrvabilily of colonles. NWNA project upland habitat provides appropriate
prairie dog habltat bul ihe proposed development may coniribule to habilal fragmentalion.

Wilh regard to burmowing owi occurrence; wherever appropriale hahilal acours Lhere is the
polential for the species 1o oocur. This GUPD colony provides appropriate habilat for bumowing
owla. Importanlly, burrowing awls have been recently documented in Gunnison County atl a
similar elevation and in comparable habilat.

Welland and adjacent upland habital. Numerous bird species heve been abserved in the area in
closs proximily to the Site ihet were nof included in the bird lst submitted by NWHA (Terrastrial
&nd Aqgualic specles and habiial, Tebls 1). Athough none of these observed bida are currantly
federally listed (paregrine falcon was remaved from the federal register bit is now a Stale Hsfed



spedies of speciel concern) many are racked as species of special cancern and some of these
have begn documented as breeding, Tracked birds recently observed nigar the NWNA Site
mefude; paregrine faloon ohserved near Nathrop end poesibly nesiing; loggerhead shrike
(Patiners in Fiigh! renking) and junipsr bimouse (USFS renking) observed on the Wesl alde of tha
Arkansas River near the confiuence with Dry Creek; Brewar's sparrow{Audubon, PIF and USFS
ranking) possibly nesting and northern pygmy owf (CNHP walchifst) both absorved on the
wastern sids ol the basa of Ruby Mountaln, Virginie's worbler (Audubon rantung) confirmed
raaling and pygmy mxdhaich (USFS ranking) bath ebsarved near Mathrop, and cardflaran
Rycateher {PIF mniking) In nparden habital on the Arkansas near Bueng Vista. Spacies

accounts are from Colorado Nalural Herflage Frogram, Rocky Mauntain Bird Obsarvatary and
Colorado Breeding Sird Alfas 2008 and 2008 data records. Mumeraus offier non-trecked bird
spacigs have aiso bean obzerved In naarby, comparable habitat Although these specias are not
fracked thay are, nonelheless, an important part of i natural histary of Chaifse Counly and
many of these species are fndicalors of hatital condifor. In my experience tha

folfowing bird spocias are ivpical in the surounding fandscape and ere importent Indivalor
Species. A casusi count of (nan-fracked) bird specles observed In 2008 mduded; near Ruby
Mounlain al the Arkansas River gray fivcalcher, green-teilsd towhae, black-tiralad gray warbler,
cadar woiwing, Towneond's aolitalre, bush N and woeslern wood-peawss; al Dry Crask and the
Arkenzas Rivar weslern lanager and fox sparrow; further upsiream near Buena Visla in riparfan
habitat on the Arkanses River Wilson's warbler and blue-gray gnalcalcher; end upstream of
Buena vista in rparfan habital near the comffusnce of £mile Cresk and the Arkansas biack-
headad groshesk, gray cathird, spofted fowhea, and song sparrow. Bird spacies can afso ba
especially good indicatars of walfand funclion. The qualfily and funciion of riparian habital iz In
large part determined by vagelation characlerisiics. Breading birds selec mesting Rabital baged
o @ suita of environmental variables Including the quaiily, queniity and structure of vegelation.
Bird survays conductad by NWNA wers inadequale o provide aither a hasic eansus of the
breeding bird community or o give any indication of habital function. Histarfcal sccetints of bird
species near Salida inclide Coforedo rare species such as Golden-crowned nighl heron and
Willow Mycatoher (Warren, 1910} and numerous other ranked spacles thel wera than

cammon including loggerhead shrke and MacGifivray's warbfar. Habital foss Iz the mejor cause
for the deciine of specias. Wherever & suflicien! amount of suftablo habflal exists there Is the
potential for the oceurmence of (flese specias.

The CNHP ¢ nol provde o iracked bird species sl duning Lhe il daeda request an 1025/ 005
However, we realize lhal rackac and non-racked bire species may ba found willun approprals
Fabilals al the 7

Chaflee Counly 1041 reguialions require lha project lo "Describe and indicale on a map lerasirial
and agualic animals including Lhe slalus and relalive imporlance of game and nen-game wildiife,
liveslock and olhar animals; a description of slreamflows and [ake levels needed Lo protect the
agualic environment. description of threalened or endangerad animal species and their habilal.
{Chaflee Counly 1041 submillal requirements 3-302 (e} (i1}

Cxcumentalion of lemesiriel and aguatic animals as provided in lhe submisaion by MyWHA was
largely dependanl on literalure reviews, As slated by the AECOM wildhle hiologisl during our
meetlng on February 27", 2008, “our goal was NOT lo do a wildlife cansus’ and "no surveys of
any wildiife” were conducted. In my professional judgment a lileralure review is inadeguale 1o
accuralely charactanze lhe communily of wildlife al a given sile and is insufficient lo provide
baseline dala ior 8 moniloring plan,
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With spacific regard o bird species: In my professonal judgment a breading bird assessment
includes both a bird census and therough and currenl lilaralure review, including all relewvant
sources, of bird speclas and communlittes in a given area. Humerous scurces, Including but nol
limited lo CMHP, are available o provide information on the currant stalus of bird spacles and
communities, Moslimportantly, 2 baseline survey of braeding birds should be conducied saveral
times duning Lhe breeding sesson (May through June). Diferenl species brewd and display al
differenl iimes during ihe breading season &0 thal a single survey can only rarely identify all
gpecies presenl

C. Tarrosiref and Aquelic Plani Life.

Waoiland habitat arxd vegetation wholly depends on a sufficiant end refiable watser source. As
idantiffad in e NAYNA proposal 2 dear and direct onnnacifan axlalz batwaen the aguiffer and
both the Ruby Mouniain and Bihorn springs/sesps armd supports Site wetlands. Hydrology is
probably the singfe most importarit detarminant of the astablishmant and maintenance af
welfands and aven amalf changes in hydrofogy can reaull in significant blotie chenges {Miiseh and
Gosaslink, 2000}, Drawdawns as proposad hy the NWNA project will reduce fows and may aller
weliand hydroparfed. Climate ehange induced reducions in runcft, sireemfiow and agquifer
racherge may then aclually increase the percent of wilhdrawsal, Maintanance of weiland funclion
end striscturs sre dependant on hydmlogic conditions, which affecls spacies composilion and
richnoss, primary productivily, organic accurmulation snd nutrlant cydling in wetlends {Mitsch and
Gosselink, 2000). The water source that sustains both palusirine and riparian walfands al the Site
&re the springs and the underlving aquifer.

1. Pafusiring wallands. Genarally speaidng palusirime wellends are non-tidal wettands that ane
supported by shallow groundwatar discharge; eff of the wellands In the profect area are In this
calegory. Riparfan wellands are those palusivine wallamds ediacend to a fowing Body of water
thal aro, al loast paricdically, inffusnced by Rooding,; riparfan wetlands in this project are riverine
wetlands in terms of thelr walar source but are also very fikely suppariad by ground walar
dischiarpe and 5o dependant on both river flooding and shalfow groundwaler discharge. NWHA
describes two Tow-gualfly” palustrine wellands at the Ruby Mountain Site, and at the Bighorn
&ita one high-qualily wellard, 12 modarte-quality and Hhree low-quality wellznds: Thay go on lo
say thal heavy grazing has modifted and is responsitie for reducing weliand gquality (Appendix
M, Wetlandiriparian arses, p. 3} and provide a list of wetland communiiles amd dominant plant
species in lahle 1 fAppendiz M, Finof watlands teble). The welland report alsn statas that from
information pravided by severel agenciss, populations of Federally listed spacies or thair habitat
ara not knawn to cecur in the siudy area {Appendix M, Final wallands, g, €),

a. In my opinisn walfand "quaiily” is be st assessad by frsi dMantifving a naiural waiharmd
that Is funclioning al potenttal and that is focaled in & simflar environmental sefting that
can be used as & basefine oiferan. This watland cen then be used as & yardstick with
which fo compars other wellands. Quality is thon basad on whathar or ot the welfand is
functioning ei potantis/.

For ke 1021 parmil agpho:lion, welano delinezuons and goalily dss
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the areg edlenl of e wellands and lbe qualily of lese wellands, The Welland
Menitanng Pregram Lhat wil! be develaped in cooperatian with Colorade Divisicn of
Whedlie (CEOW ) and implementled by NWHRA will maaniter e areal exlenl of lhese
wazllands, welland quality, and ciher aliribuies associaled wilh lhese weliands, including
hydric sall indicatars and hydrology, o determine & ke wellands are afectad by
groundwaicr wilhdrswais

Chaffee Counly 1041 ragulations require a projecl to " Mep andfor describe all flpedplains,
wellands, and riparian ateas io be alfecied by the proposed project, includlng a descrlption of
the lypes of wetlands, spacies composltlan, and blameass and a delinealion of the 100-year
fMood event {Chafles county 1041 submissicn requirements 3-302 (d) {i)).

Wetand vegalalion species compositon was not zufficientty described Wetland delineatlon and
vegelation assessments, alihough conducted lo USACE slandards, were not canducled with
eufficient detall lo adequalely provide baseling Infarmation for wetland atsessmenl, or lo develop
an adequale manltoring plan, or o idenlify sensilive species. The majority of weliand vegetalion
was not idenlified o he species level, wilhoul species level idenlificalion, changes In the planl
community lhal may occur as a result of hydrologlc alleration cannot be detecled. While some
planl species are lateranl of environmental degradalion others are nloleranl. Underslanding Ihe
composition of a plant community is an essenlia! aspecl of vegelation assessmenl. Importantly,
because welland vegelalion was idenlifiad only Lo lhe genus lavel, any sensltive or lhrealenad
plan| species lhal may have been presenl could nol be identlified

Regarding welland luneclions: One luncton of wellands i ta provide wildlde habital. Reciprocally,
vogetation and wildlife species are good Indicalors of properly funcliening wetlands. In olher
worde, if a natural community of wildlife is present in a given welland then Lhe welland is likely
funclioning at patenlial. Thus, a thorough and accurale list of welland vegetation and animal
species is an imporlant parl of walland assessment and monlloring prolocols.

b. My personal bias is that thers are no low-quallly watlands, rather weflands thel are
funtelioning al poteniial or those that are rot. Frequsrdly funclioning below polential is a
resull of unaustaineble managamen! practices. Watand function can ofien bs restored
with the cossation of unsustainabls managemen! practices if thers is & sufficient and
raliable waler source with 8 nalural hydroperiod.

Wallana gualily will 1 aszessad using USACE wellano rogulations snd guidancs as parl
of the Wallang Moniloring Program

The pu poze of the USACE welland delinealion procedure i¥ Lo enable people who are nol
botanisls (o defineate 2 wetland for jurisdiclional purposes and lega! prolection. The purpose s
NOT la eslablish a baseline for future monitoring. As such, because USACE guidalines do not
require species leval vegelation idenlificalion they are inadequate lg develop a baseline for fulure
monitoring

c. /1 my aslimation documentation given In the NWNA report doas nol pravide
sufficlently delalled mformaiion over an adequata perlod of e to meke & datermination
a5 fo whather ar nol the Site welland's are funclioning at patenifal, particulardy af the
Bighomn Springs area; howsver, the Ruby aile has boan saverafy altered By human
devetopmernl which has clearly diminished wetland funclion and poleniial. Wettand
hydroperiod is a key deferminani of wetiand furction while vegelalion amd wildiife
communily composition amd struciura are kay indicators of function. Baseline dats
regarding thess characieristics is essential to meking a defermination regarding welland
funclion. Neithar has bean suficlently assessed lo anable a determination regarding
sustalnabifily of the proposed drawdowrn.

M abe aee our response 1o C 1 a
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d. Vegalalion surveys wers conductad throughout Cheffee Counly In 2008 by the CNHP.
Afthough the NAWNA profoct sita was ao! included in tha CNAP survey, ather nearby,
comparabie habitals were gunveyad. Afthough no federally fisted spacies or cormmunitias
weare cbserved by CNAR, irecked pfani communities ware documented. Thase
communitas were offer struclurally complex with a spacias-rich plant communily that
aupported a rich end abundanlt bid communily. Addiiionally the Cojorado naturs! Areas
Program has documentad the occurmence of a racked plant species in nearby uptand
habital comparable fo upiend hebital atf the Sila,

HSECOM dees nol anlicipale inpacls moopland hebels arg associaied planl species a5 2
resdil ul the propnsad project

From page 1 of the NWNA Terreslrial and Aqualic Specles and Hablial appendix describes
Impacts lo upland habilal; “Wildlife habilals polentially afected by the proposed Project include
grassland, shrublandiforeatland, weland and riparian habltats™; and from page 6 "Impacts lo
wildlife fFam projeci-related svrface dislurbance would include the lamporary {shorl lerm)
reduciicn of habltal and largaly be the resull of pipeling construction: and from page 2 of
appeandlx M “ A short-lerm loss of up lo19.5 acres of upland vepgetalion associaled wilh Une water
pipellne and production boreholes n (he Bighom Springs and Ruby Mounlain Springs areas
would occur as a resull of pralect construction,”

2. impacts to Palustring Wellands. Source waler for palusirine weltland habital is identified
primarily as subsurface and sphemers! flows (Appandix M, Evscutive summary, p. 4), which tha
hydrogeclogical and groundwaler reports e o the undarlyving aquifer. At the Sighorn site
polentisl impacis I wellands from pumping are ideniified as & decraagse fn size or joss of throe
tow-qualily” wetland's within close proximity of the well (is 3,4 and 5), and also that e marging
of one modsrale quality [ #5) and one high-qualily wetland (#2) may be affected by drawtiown
{Appendix M, Executive summary pp. 3.4,5). Additionally, the report stales thal "thase wellands
may decrease In siza or fransitfon infe upland vegetatior .. IF a substantial amourni of
subsurface water fow {3 affactad by drawdown” (Appandix M, p. 4). NWN4 is groposing a
manftaring plan fo assass e polential impacts of pumping at the Bighom site, although they
also siale that the majarity of weiland #2 iz nol iikely ta be affacted by withdrawals (Appendix M,
Exsculive summary, o 4)

a. NWNA raports have Indicated thal maximum withdrawals would be & refalively small
percantage of tatel svalleble spring/sesp Rows and that NWNA maximum withdrawals

would acewr during summer manths. Summer is 8 seeson of the year wharn water fs

crtical fo vegsialion malnlenancs and growth and fo the wiidiife that depends on welfand
resourees for breeding, foraging and caver. Sumfner is also the seasan of the yoar that is

likaly to be mos effected by dimate change with warming- induced reduction in equifer
recharge and spring/saap Rows reduced,

Plenne oo our responses 1o Cammerl A 1-3 or hydralogy and olinae change

b. MWNA's canclusion ihkal the mafority of welland # 2 is “riof fikely 1o be affecied by
withdrawals" may nol be valld. When wiewed in the contexd of ihe entire System,
drawdown Impacts to tha weilland may ba greatsr than suggesied. The underving aquifar
is relatively shaflow In this localion and waler storege is thus reduced. Alsn, due fo
surrounding gasiogy frr combination with the local climatic raln-shadow conditions aquifer
racharge Is highly varlable and tenuous. Consequantly Ihe systamt has reduced rasarves
and /s fess resifient and thus more susceptibie to degradation by even small flow
altaralion. Even shori-ived afferations in streem Rows that rocharge the aquifer have
been shown fo producs dramatic changes in spring/sasp flows as evidanced by the
lemparary cessalion of spring/seep Rows corresponding fo tha damming of Trouwl Creek
and fMling of the reservorr. Langer term drawdowns may have an even groalter impsct and
uitmmately after wetland vegstetion end fusction.

Son ow fEspunses L oommenls & -0 and =d
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Additionally, given the documented trand loward climate warming in the Arkansas River
valley and throughout the West with correaponding changas it aquifer recharpe and
spving/eoap Pows, sclval withdrawal percantage may bs much greatar than anticipaled.
See pur responss o comment A 3

Mr. Don Ralmer

Chaffee Counly Director of Development Services

Page 18

AECOM Envirgnment

¢, Proposad withdrawals wilf also affect the welland nalural hydroperiod which can affect
wefland stability. Wetland hydroperiod Is the wetiands’ signeture - the seasonal patiern of
the waler lavel of 8 watland and is an integration of the imflows and outffows of waler,
surrounding tepography and soil and groundwater condition. (Mitsch and Gossalfink,
2000).

See gur response o comment 2d

. The raport giates (hal watlands 3, 4, and 5 may be affecled by drawdown and then
atales that thay ere “ow qualily” and have baen heavily grazad fappendix M). Even Jlow quaity”
wetlands can recover and sustain bicke but for correctabla habitat conditians. in

tha caza of the “ow-quality” wollands sustainable grazing preciices in combination with
sufficient and reflable walter sources with a natura! hydroperiod would fkely restore thasa
sites fo 8 mara funclions! condilion.

ounty's 1041 regulations require a description of the types of wellands, species
composilion, and blomaes. However, the USACE melhods used to characterize the wetlands do
not include species level Idenlification of welland vegelalion nor do they adequalsly characterize
wellands for the purpose of eslablishing bassaling conditions for fulure monltering. Wellands
Jd,4.and 5, like the majority of wallands &t the sile, are slope wellands and are dependenl an
groundwaler discharge. Flow alleralion may alter planl species composition

@. From the NWNA walland report the areal extent of proposed moniaring is not clear.
Wit monitoring be contuctad on only weltand 2 or wilt monitoring includa sif wettards i
the Sife erea? Vagelation campasitfon and struclure is a key delerminant of habiiail
quallty. Wil monitoring include & thorough vegalstion assessment beginning with basaline
conditions ¥

Delarcd informalian regarding monsenng achivibas wil be provides in lhe

£ In my viaw, monitaring shauld be an Integral aspect of the projacl Monitoring should
use & landscape focus and beginn with establishing weifand potential by first ihentifiing
referance wellands in similar environmenis thal are fumctioning af potantial and thern using
these as a yardstick by which fo compare other wedlands. The refersnce wefland can also
used to set goals for mitigation. Specifically a monilaring plen should be structiired for
aogpive managamerd and noiude:

1) Idaniiflzation of reference welfands
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2} Determination of the narrmal hydroperiod in the reference end site wetlands.

J3) Establishmend of vegelaiion monitoring plots to quantitatively messure in delaf
vagetation eover, stniciira and specias compaafiion,

4} Ezlablishreni and conduciion of breeding hird censisss during sppropriaie
limas of the year usimg point-count sunveys and mos searches.

&} Ongoing colfectian and syrithesis of dala lo delerming and miligate any
fmpacis o tha welfand dystam,

i

condilions, especially wilh regard to vegelalion and wildhfe have nol bean
adequalely established

3. Impacis io riparian wellsnds. Rigarian wellands have besn idenliffied afong the Arkansas
River, Bighorn channel, Ameld Gulch, and the Helchery diich. The welfand report {Appendix M,
p. 5] suggasis thal rparfan aras in tha Bigharn Springs end Amnold Gufeh area would not be
affacted by drawdown simce willows have deep rools and subsurface and surface fows would
ol be substantially affscted by drawtfown, and thal rigarian vegetation alomng the Arkensas
would nof ke affectsd by drawdown since assosiated vagelation s supporied by waler from the
river. NWNA reports afso indicele that drawdowns would reduce Bows in the Sighom springs
chanme! by §% lo156% end would reduce the welled widih of the chanms! by &% fo 1% {Surface
walsr execidive surnmary p. 10).

Riparien vegelation refies on fowing waler for moisivre and nutrients and alzo bo remove
melsholic wasle., Reducing fows in the soring channgls and the amount of the channs! that is
Alled with walar would’ diminfzh both oul-oi=bank ffows and assoclated fundions and may well
impact walland vaegedation and habital. With regard to riparian vegetalfon afonig the Arkenses
Rivar- tha prourhwatar raport (o 7} sugpests thal & considarabla smaunt of groundwater ilaly
discharges direcily inio the Arkansas where the aguifer is incised by the river. In my opinfon,
riparian vegetation along this strafch of rivar, simifar lo othor raeches in tha area, may be
dependerni on both waler from the rivar (during high fow season) and shalfow groundwalsr
discharge (during fow fow season) far sufficfertt year-round mofsiure, Reduciaon ih ofthar may
megalively impact dparlan vogelation.
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A sile visit in February of 2009 confirmed my assessment Lhal spring discharge al the banks of
lhe Arkansas where Lhe river has incised into the alluvium is the primary source of waler for
riverine riparian vegelaiion aleng this river reach, Consequanlly, drawdowng 1hal affect the

arnaunt of discharge along the banks may also impact rivering riparian vegalation.

4. Floodplain vegotation end impacis Io terrestrial and aqualic plant iife. According to the NWNA
welland repart {Agpendic M, p. 6] populationa of federaflly lisled spacies or the potentis! habitat
sre not known io accur in the study ares. Howsver, surveys by CNRP and Colorado Naturel
Areas Program have identified fracked plani communities In nearby comperable uplend and
welland habilal. {Brian Kurzel, 2008).

i, Manegement Recommendaions

A Wetland manegsmen! recormmarndaiions

1. Raduce end manege grazing presaure; depending on vegolation assassment

=oma imbad grazing may be desirable for mainterance of cerlain plant communitioa

M
Detarmine ratural hydroperiod and bassline condftions: Monftor walsr levs!

rafarance and Site wellands throughou! the yaar.

wellands moniloring program has nol been provided

3. Maintain sufficient groundwaler fiow io weliands.
Groundwater Hlow 1o and area! exlen ol 1hose wedands will be morslored o 2552535

potenhal effects la

Effectlive moniloring requires Lhal baseline habitat condilions be eslablished prior to flow
alleralion. Althouglr & moniloring plan is mentioned for the Big Horn Springs sita a moniloring
plan is nol menlaned for the Ruby Springs sile.

4. Fradivete/manage noxious wesds and non-nalive plant specias.

Mar cus weeds will be managed as directed by lederai, slate and local rogulzionsa
5. Revaegelate with nalive plamt species using tha reference wellanda as models of
nahursl speclas diversiy.

Feztorabon wark on lhe Raby Springs sila will be permiled throuagh lne U S Army
Carps of Crginesrs

Locale any recreational trails away from and out of welfand and riparian zones;
establish and harden specific Ashing ingress/agress Irads; install educstional sigrage.
Recrealiar znd educalona! access und upporlun les are peing explored wiil C0
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