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What are
Groundwater Dependent Ecosystems?

Kendall Warm Springs, WY

® GDEs are
communities of
plants and animals
whose extent and life
processes are
dependent on access
to, or discharge of
groundwater.




! Groundwater Dependent Ecosystems

Classification & Focus

| Goumdunier
Discharge
GDEs
Marine GDEs
(magggves.
Peatlands,
Springs including (mgss
Fens swamps., etc. ‘ ‘
E&n Phreatophytic Cave/Karst Aquifers
Focus of this Protocol
4




Fens, Colorado

New Hampshire Springs, Oregon



P —
Management Concerns

Zource Feshwatar nitiotve, The Maure Corservany

Habitat Destruction 9%

Hydrologic Alteration 25%
groundwater pumping

Hydrologic Alteration 3%

diversions

Water Quality 41%

Hydrologic Alteration 19%
dams

Water Quality Urban 3%

(From Brown et al, 2005)




/Why Inventory GDEs?

® Document GDE location
®* Document presence of species

e Establish baseline/desired
conditions

® Determine vulnerability
®* Document alteration
® Evaluate management

* Determine need for protection
or restoration




Field Survey Overview

* Personnel with skills in botany, soils, hydrology, geology
e Level I: 2-3 people
* Level Il: 3-5 people

® Survey time:
e Level I: less than 2 hours/site
o Level Il: 3-6 hours/site

Lesson Learned: Must have a trained interdisciplinary crew or data is collected
poorly or not at all.
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Inventory Steps

Study Design

Pre-Field Survey
Activities

Field Survey Activities

Post-Field Survey
Activities
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Mmy Steps: Study Design

* |dentify management questions and set inventory objectives

 Determine area of interest (population of sites) and study
design (random, stratified, etc.)

* Create sampling schedule
* Identify relationships to other inventory programs and data
* Coordinate with other partners

* Develop QA/QC procedures, including training and data
management

This is covered in greater depth in the
Groundwater Inventory and Monitoring Technical Guide
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Site and Geographic (p. _)

Mapping (p. __)

Other (p. _)

Inventory Steps: Pre-Field Survey

Paper Form - 1 page

Site Name

Forest Service GDE Level II Inventory Recorder

——— L] L]
Page of [
Pre-Field Survey (this Site info is compiled prior to field visit, and updated in the field as necessary)

Site ID Project Name

Purpose(s) State(s)

e —— — Purpose, County, HUC, etc.

F'S Forest/Grassland/Prairie(s) F'S District(s)

Grazing Allotment Number Grazing Allotment Name

NRM-Infra Reference Number Py °
Water Right Number Water Right Status a p p I n g

HUC(s)(12-digits) Ecological Unit

Ecological System (LOV in FG appendix)

e — USGS Quad, Geologic Map,

Magnetic Decli

S o
Geologic Map Name Geologic Map Unit L L
Land Resource Region (LRR) and MLRA a n ) O I a p

Soil Map Name Soil Map Unit

Infi 10 belp arrive at site, which will also be recorded in the field (on Field Survey Activities form) [ R O l l t e
UTM coordinates: Zone Fasting Northing

Latitude Degrees Minutes Seconds

Longitude Degrees Minutes Seconds .
Latitude Decimal Degree Longitude Decimal Degree — | | I IVI S La t LO n g E eva t I O r l

Horizontal Datum Elevation

e Access Route
e Other

Location — Other

— Preliminary GDE Type,

T Source

Available Data (other sources)

11



Inventory Steps: Field Survey

Survey Information (p. __)

()

Georeferencing

Forest Service GDE Level IT I

Field Survey Activities
Site ID

Time Start End

Survey Date

Air Temp (UOM: F or C)
Area Determined by (LOV in FG)

Area of GDE (and UOM)

Area Sampled, If Site Divided

Reference Point (briefly describe)

Compass Bearing Long Axis

If True, Declination

Transect Interval (able ar right)
Slope (%) Aspect (degrees)
Surrounding Vegeration (LOV in FG)

Cut- level for plants (LOV in FG)

Horizontal Datum (select 1)
NAD-27
NAD-83 (recommended)
WGS-72
WGS-84 i

Magnetic __ or True North _

Page of

Weather (select 1)
cent rain
Rain during survey
Snowfall, hail, sleet during survey
No current/recent precipitation

Size of GDE Transect Quadrar
(m?) Interval (m) | Interval (m)

<20 describe entire area

20 10 40

Relative Arca of GDE
____ % Spring emergence
Channel
Werland/Riparian

Open water
Other or unknown

40 to 80

80 1o 150

150 to 250

250 10 500

500 to 750 6

750 to 1,000 7

B =N [P PSS [0 1R 1Y R

1,000 to 1,500 8

1,500 to 2,500 10

2,500 to 4,000 12

4,000 o 6,000 16

6,000 to 8,000

8,000 o 10,000 20 16

divide into smaller units

GPS Make & Model
UTM Zone Easting

GPS Accuracy
Northing

Latitude Degrees Minutes

Seconds

de Degrees Minutes

Seconds

Latitude Decimal Degree

1 itude Decimal Degree

El i UOM

Evidence of Groundwater (LOV in FG)

Geologic Structure Type

Bedding

GDE Type, primary
(selece 1) GDE Type, d:

D ined by (circle 1) GF

Topo Map; Other

Contact

Faule

Fracture

Lineation

Conduir
Determined by

Observation

Geologic Map

Other:

Surficial Marerial, primary (LOV in FG)

Surficial Material, secondary(s) (LOV in F

Lithology, primary (LOV in FG)

Is primary lithology also groundwater source aquifer (circle 1): Yes No Unknown

Level of certainty (circle 1):  Known  Assumed  Unknown

Lithology, secondary (LOV in FG

Landform, primary (LOV in FG

Land ary (LOV in FG

Geology Notes

Note: UOM = unit of measure; LOV in FG = list of values in field guide

Paper forms
10 pages for Level |
2 hours with 2-3 people

e 14 pages for Level
3-6 hours with 3-5 people
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ield Survey Attributes

® General information

* Georeferencing
* Boundary
» Structures
* Water feature
* Disturbances

Springs

S
Hillslope
wetland

» Reference point

Outflow
channel

>

Flow diversion pipe

S Boundary

Developing channel




Field Survey Attributes

* Geologic Setting
e Surficial material
e Lithology

e Landform
* Geologic structure type

* GDE Types (Springer & Stevens, 2009)

A - Aquifer |- Impermeable Stratum S - Spring Source Springer and Stevens, 2009 14



Limnocrene

Helocrene

A - Aquifer |- Impermeable Stratum S - Spring Source Springer and Stevens, 2009 15
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Field Survey Attributes (1 of 2)

Vegetation Hydrology
Surrounding vegetation Flow information
Bryophyte abundance Water table depth
Dominant species Spring channel
Species of interest characteristics

Water quality

Fauna Soil
Terrestrial herpetofauna
Terrestrial vertebrates
Aquatic vertebrates

Aquatic
macroinvertebrates

Peat thickness

Texture/color of mineral
layer

Redoximorphic features
Reaction to HCL



Field Survey Attributes (2 of 2)

* Natural and Anthropogenic Disturbances
e Structures
* Hydrologic and soil alteration
* Recreation impacts
* Impacts of management/land use

* Management Indicator Tool
ID team answers the 25 Yes/No
guestions together

* Hydrology

* Geomorphology and Soils
* Biology

* Disturbances

17



Management
Indicator Tool

Forest Service GDE Level I Inventory

Ma.nagenlent Indicator Tool {p- 82)

Management Indicators

(Yes)

False
(No)

Does
Mot

Unable
To

Hydrology

1. WFM@FNDMWB
the site is being affected by groundwater
withdravral or loss of recharge.

2. Wasershed Frncrionality: Within the
watershed, no evidence sngpests
that could adversely affect the GDE site.

(sucface or subsurface) are not affecting the

Geomorphology and Soils

4. Landforre Smbilinr No evidence indicates
human-cansed mass movement or other

functioning namally and is not entrenched,

6. Soil Imreprigy Soils are intact and fonetional
For example, saturation is sufficient to
mmm.nh}dﬂcsm]s,j.fpﬂegun;ﬁie:eumt

excessive erosion of d

Biology

7. Vwcmmmmm;

10. Faunal Species: Anticipated aquatic and

11. TES, SOI/ $OC, Focal Faunal Speacies:
ﬁmgmd&mlspewzsmp:ﬁmt{vﬂ]
information).

12 Inmﬁ!fpnﬁr]msin‘eﬂ:ﬂ]mdﬁmﬂ
species are not established at the site.
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Inventory Steps: Post-Field Survey

Verify geographic data

Laboratory analyses (samples and specimens)
Data management and interpretation

Transfer data from paper or electronic device
Generate summaries and reports

Download, label and store photos

Scan hand-written materials such as drawings and notes
Validate and confirm management indicator
Consider Other Data Analysis

19



Data Management and

Analysis

Coorainams 3620381 Latrue
11540473 tongtute

Area: 748 squsm memrs

SurroundingVegetaton Trés GomnaEd

‘Surfical Matersit: - ABussum, Comarum, Resdmm

umaioy: Seamansry, Limestone

Tres bagaiarsa - sam)
Tres basaiares - dasd (s m)

infowgstem  Goungwatarifiow
somnzed

Outtow patmmn  Surtace war ottow
domnzea

surtacewater  Panasof mndngwates
Soms aeveD NG RIS

wasrzoe sgaisnion)  Undsmrmines

Undsmrmned

St totaispacias count

Brvoonyee parcant aver

Ground Cover % Cower Vegstagon Atrius
sam ot o7
Bmivegemton 47
serocx oof |
sosser oo [wemma
Broames 383 [Mematn
comie 00

00
e 520 e
stone o0
watsr B
weas o7

‘Water Quanty (sne Average]
e

sy, vy @, 202

Dssoned owgen (mak)
Dssoned owgen s2uraton ()
Owpgemraducton porantis! (0%
Tamparauz (€]

razietm
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: E‘ﬂ\ = s GDE Database Version 3
> Home Create External Data Database Tools Acrobat

—— | [ T Tota | :

LZ 3 I==t= e Al | = :

— . Q =4 Save v Spelling | V3] Advanced ~

View ast 3 ML S ¢ \ [EH - | = i=||® Refresh o : Filt =

v = A~ | A Delete ! (" Toggle Filte W
Views | | Clipboard ™ Font Rich Text Records Sort & Filter Find
Groundwater Dependent
Ecosystems Inventory
Edit/View Sites

[ Reports Export for ArcPad
l Edit Lookup Tables Import from ArcPad

] Send Feedback ’

Version 3, Released 4/29/2012

— o Merging of Excellence 3§




Macks Canyon 1 -

Site Name Macks Canyon 1 ‘ ) |R4HTSMNRAH20092

Survey Data ‘Site and Geographicl Mapping | Georeferencing | Route |Other |0NQC|

Add New Survey
[ 4 Survey Date -1| Examiners - -
9/8/2010 Larry Stevens, Abe Springer, Patty West, Jeri Ledbetter, and Lisa

Surveys - double-click date to open

*

Record: M < [1ofl | b M b | % No Filter ||Snar(h

E B Last changed by Date 5/24/2011
Macks Canyon 1 RAHTSMNRAH20092 9/8/2010 2

Data Ent

orms

Macks Canyon 1 -

Site Name Macks Canyon 1 | 1D RAHTSMNRAH20092

Survey Data | Site and Geographic ‘Mapping | Georeferencing | Route |0ther |ON'QC|

state comy[dok ]3]
Region Proclaimed NFlHumboldt-Toiyabe Ell]
Grazing Allotment Number |none ‘ Name ‘ |
NRM Infra Reference l:l

‘Water Rights Number l:l ‘Water Rights Status l:l

HUC |Las Vegas Wash El

Land Status

Ecological Unit Code |322Aac E”Mojave Mountain Woodland and Shrub |

Ecological System ‘

Local Feature Type ‘

Lastchanged by

Date 5/24/2011

[]

Soils | Hydrology/Flow Water Quality | Fauna | Di Mgmt Indi ing
Survey Info_| Georeferencing | Geology | Images | QuadratData | woody Vegetation | Additional Plants | Extrd
» 1 2 high gradient cienega = ¥

- - 4 |- - 0
= - - 4
- Symbol - % Cover - | CollectionID - Comments E
 Apiaceae fam [=] APiacE 55 1 1 View Quadrat
*| bata
View Species | |
bata
Save. Data
and View
Reports
oMb | oo Piter | Seareh
] Add New Quadrat 55| A 4
1
Recoret 104 L bt | ¥ o Fiter . »

‘Quadrat Count

Last Changed by |J

3/12/2012)

Macks Canyon 1 RAHTSMNRAH20052 9/8/2010) -1543726105
Survey Info_ | ing | Geology | Images | QuadratData | Woody ion | itional Plants | ExtraQ
— Hydrology/Flow | waterquality | Fauna | i | mgmt inds ing

Inflow Pattern |Gloundwater inflow dominated E‘ Notes

Outflow Pattern |5u rface water outflow

Occurrence of Surface Water

'Water Table Type Average of Water Table Measurements l:l

"I No standing or flowing water visible [| Extensive standing water [7] Patches of standing water [7] Some flowing water in developing channel

SitePErcEntCaplurel:l Avg. Or Cum. Measure I:E

For springs with outflow brooks

Flow Estimate L/sec l:l

What happens to stream outflow?

Transect Or Location .‘ Distance_m ~| Msrmt Location .| Source - | Hole Dpthem - ‘ Water Table Depthem - | Dry? - &
=
| |12 malong long axis Down-gradient from orific Other ]
5.2 Randomly chosen point  Sail hale 6
13 rhncan nnint | €nil hala 1= b4
» ok [ o e [ searen Kl m
Reason if no flow :
Location - | Method - ‘ Instrument - MsrmtL/Sec  ~ | % Captured - | Flow Estimate -
32.1 m along long axis Flume Baski 0.13 100 0.13 Flow
* Conversion
Record: 4 < 1 » b b [ o Filter [ [Search

Hydroperiod | Perennial [=] Length of Outflow Stream {m) [>20m

[=] |eventually infiltrates downstream

Last Changed by

Date 3/12/2012




Macks Canyon 1 RAHTSMNRAH20092 - 9/8/20108 2
Soils H]rdmlnﬂerInIr Water Quality Fauna | Disturbance Mgmt Indicators Plarminﬁ
Survey Info Georeferencing Geology Images Quadrat Data Woody Vegetation Additional Plants
» 1 2 high gradient cienega hd =
L L all [ 2
[ [ [ 4
i Symbol - | % Cover - | CollectionID - Comments -
Apiaceae fam ~ | APIACE 55 1 1 View Quadrat
* &
View Species 1
Data
Save Data
and View
Record: M < 1ofl B M k| 0K Mo Filker | [Search
i Add New Quadrat ssj | ¢ S B
b
Record: M < 10f37 |k M b° | o Filter | Search N — »

Species Count Quadrat Count

a5t Chanedoy oae
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Macks Canyon 1 RAHTSMMNRAH20092

Survey Info | Georeferencing | Geology | Images | QuadratData | Woody Vegetation | Additional Plants | Extra Quadrats
Soils Hydrology/Flow | water Quality | Fauna | Disturbance | MgmtIndicators | Planning | QA/ac

Inflow Pattern |Groundwater inflow dominated E” MNotes

Cutflow Pattern |Su rface water outflow dominated

Occurrence of Surface Water
| No standing or flowing water visible [| Extensive standing water Patches of standing water Some flowing water in developing channel

Water Table Type |Unknown El Average of Water Table Measurements |:|
E Transect Or Location - ‘ Distance_m - | Msrmt Location - | Source - | Hole Dpthcm - ‘ Water Table Depthcm - | Dry? - &

12 m along long axis Down-gradient from orific Other 1]

3 5.2 Randomly chosen point  Soil hole (]

4 12 Bandnmhs rhncan nnint Cril hnla 15 [ }1
Record: M < 1of5 | » M b | W lofiter | [Search | [4f il »
Reason if no flow measurement | El

E Location - | Method - ‘ Instrument - Msrmt L/Sec - | % Captured - | Flow Estimate -

32.1 m along long axis Flume Baski 0.13 100 0.13 Elow
* Conversion
Record: W < 1ofl | » M b | f loFiter | Search |

sitePercentCapture | | Avg.OrCum.Measure | [7] Flow EstimateL/sec | |

For springs with outflow brooks What happens to stream outflow?
Hydroperiod |Perennia| |E|| Length of Outflow Stream (m) |:>20 m E| |nt_“mentuall\|r infiltrates downstream

@ Last Changed by Date
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te Report for Level |

Macks Canyon 1

Survey Date: /82000
Ownarshig: USFS.

Regon Forest: 4, Humboidt-Tonabe
District: N

SBte, County: WV, Dark

GDE Typels): mmsiope, halocrane
Azpect (TN): 201
Elevation (m): 2457

Coormnams 35203811

-115 404739 Longtude

745 squam mamrs

Surrounding Vegstaton: Trés domnasd

‘Surficial Mstertl: - Afiuum, Calluyium, Residuum

Lmaiopy: Sedimensry, Limsstons

Bryopimte Abundance:

fcform Rark  DominentSpeaes

Hydrologic Attribute Resuts

PuntSpacies of interest

None

Wamrmoetype  Untnown

Intow patmm GRundwaterinfiow
damnzed

Outtow patmrn  Surtace water auttow
domnzed

Surtace water 2iehes of ERdngwater
Soms deve ping channals;

Wanr moe dion e

2nge locaion (em)

Flow estmats (Vsac) Undsmrmined

‘Water Quasty (Singie Locaton)
o
‘Specitc conductanca fuF/em)
Dxsoned oxgen (mat)
Dssoned oxygen s@uraton %)
Qeygenreducton potential(0RP)

Macks Canyon 1 (continued)

Fauna

Hone

Disturbance Solls

E—r— Rlong long axis. 12m, 2t L 3m. sndy
Sy lerecm anmanea—sse murmncenotes: |[ioam, 10vR2/72

jAnimal effets: Grazing orbmwe ng by

Fanamamton: Patasmis or nummaces oy
[peonis o animals); Pipes; Trals |y peopic

e

ngiEtas); Wikl animas; Tals by animak
Danma; Trampeng T nathe
rnamnatval;

[Misz lancous affects: T cutang fimbar
Iharesstar amir; Aefuss dupazal;

Lmar, 3 gatoa
nasie:

‘Zhagun shals wate

St s Excosum fancs:

Wedaaay, May =, 302

rap=zatnm

Macks Canyon 1 (continued)

1) Aquifer fgroundwiater| not aitered m
2) Wiater shed |surface water] not aktered True
3) Wiater quality chanzesnot afiecting site True
Geamaorphal agy snd Soils
4} Landfor m stabiity not aite Tre
5} Runout channel functioring naturally Faim Some afteration road sdjacent to Ste; ungulate trampling
5] 5 cilintegrity not shared Fal ungulate trampling
Biology
7] egetation compasitionasanticipated Faize Faim
E| Ve getation condition isheaithy Tre

SOUSOC. foml fiora asantipated us
10} Faunal speciesasanticipate d ua
11} TES, SOUSOC. focal fauna as anticimted ua
12} Irvasive spedesnot extablished True
Disturbances
13| Fiow re guiation not scversely sfcting site  |Falee
14 Construction, Roadsnot adversely affecting [True
15} Fencing functions propery us
16} Herbivary nota deerzly affecting Ste Faise
17} Recreation not sdverzely s Fecting site Faise
15} Other disturbance notadversely afiecting  False
Administrativ e Contaxt
15} Cuttural values do not aHect site mgmt Faim Mest cuitural B religi
20} Land owrership isFS inand arcundsie True
21} Other landowner 3cionsnot sffecting st | True
22} Land Managemert Pian provides protection (True
23} Environmentsl compiiance cazurring Tre
2] Wiater uses not adve rsely affecting ste True
25| Wiater rightsfiled and not outstanding Tre

P ram e s

Wedhcadey, May @, 200

]
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Site Report for Level I

Macks Canyon 1 ID# R4HTSMNRAH20092
surveyoate:  s/ayz00

Ownersm:  uses

Regon orest 4, PumnE-Tonne

Dstrit: £y

stte, County: WV, Cark

D8 Tymelal:  sians, hslacrans
amactimi: 201
esevation {ml: 2457
Comrmnaes 35205831 Latuss

11580475 angbuse

745 e mewes

SurrsunangVegetsmn Tres asmmzza

Surmioat Mastermt | Amsm, Compum, Resanm

Loy Sameney, Limsstans

Srowacorer  %cower| | vegetstonavmus memes | | ryorasnge amrmure Besuns
- 07| [ pravamncs s fozsaa on [
ag| | wemanmscmor ) Iofaw s Geundwstarintow
Presencemamsa
oo )
2 3 5| |owmawswmm s wamramtaw
L)
23 sutwenstar  Pemnesot meangwater
. Soms seusEng A
Tre nassisres -we sam) oo
s o rSanagasam (m)  unasmtmnga
Trae nasarsres -azza lsa m
L 20| | iy ane mpseson percane mz| |Fowemmamiusa unasmemnas
sans L)
St st spscias s e Wates Qualty {50 Averags]
22 -
Brvastta peraant caver | | #
o7
Dsonas s Img/L)
Dscna awyiEn sratan i)
Guzsrsdacion serential 2R ]
Tamperstis €1

Macks Canyon 1 (continued)

Macks Canyon 1 (continucd)

Vegetation Fauna
Quadrat spedies Additional Plants T p— B
Fepesies usoa Sy e B one vk ez, Baseg o an ans
= e e, Covs v oz
Apacaas am apisce v o
[ -
hauiess moss, AFD W2z
Daa-siad e, ineo myam oz
W os
[T p—— B
w
S — ams
A ss, Poscnaga
S Northorn Ricis, Casotes sursts -
Ve st e Snes s oz
W Swainsans B, ™
[ W u e Deteman  Gammans
#os. P08 v oL ema Ee—
Prim #aarans, DOUER W3 ousenes e
saswacam, sana M SRR mor
Ve e, vea n_ as R s
= - o7 wons mor smmermteniang
i R — P
Woody line-ntercept Tree Beht Transects p—— -
[Fpecies, us0a symeot 0 . [TR1Pacentrasodia = Faveanions e
fruma anarmm o
P 12
o mE

Fitas comum, BCE
Faswaoil, FOWO

Macks Canyon 1 (continued)

Dlsturbance Solls
[z iong s, 12w, 3t Lam, mndy
peatadl, fetocs atsanect-soe dsturtancanctes;  |lioam, 10vR2/2

[aramai etz Gramng arnowang (o

ngiztas); w s yanmaz
Despia: Trampung (B ungusR, nate

ot 2Remtion: Patessis ar hammacts By ||yr nannatuel;

—

r soienaisl; Miscatansous aflacs: Tms cutng fimosr

Parvastara fi); Retuse dpassl;

[, 2 gt s, 2nd shawun shals ware
st

[T EE———

Macks Canyon 1 (confinuad)

Indicators

1) Aquiferlgrmunchuater| ot aneres
2) Watershed {surface wate] ek afred
3 Water sty ranges not fiecing ste
Geomorphd ogy and Sois

4} Landform stabiiity nat altered

5) Aunaut channel funstinring naturaly
65 cil integrity not atered

Biology

7)Vegetationcompasition asanticipated

5| Vegetationcondtion ishazithy

SOUSOC, foml fora asanticpated

10} Faunai spe Seszzanticipared

11 7E5,50150C foclfana as anticiated
13 invasive spe esnct estabished
Disturbences

15 Fow reguistion not advermly becing £
1) Constrction, Reads nct adverselysffecting
15 Fencing funcrisrs prape sy

16 Hertivery nct ache iy afecting ste
17 e

stimnnot ssversly afecting ste

1) Other disturbance notad

sy afecting
Adminizrative Comtent

15} Cuura! vaiues i norsfia site mgme
20 Land ownerabip 575 inand arcundsite
21, Otver 3 misumer actsns nat sfesting st

23} Land Management Fian provide sprotection

23 Environmantal campanz sourin

24 Water uams nct 2 dveraely affecting Ste

25} Wate: rights e dand not autstanding

T

T

Tre

Faiz

Faiz

Some aiteration, road adjacent to te; unguiate tramping|

unguiste tamping

Fae

Mest springs have cuftural & refigious sgrifiance

: Wt/ ants. wd. v

26
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ﬁer Summaries

Vegetation - Species lists and cover (averages)

Soil - Depths and thicknesses of organic and mineral layers
(averages)

Areas of flooded soils (percent of sites)

Soil texture and color (list or percent of sites)
Hydrology

Flow (range and average)

Water quality (averages) -temperature, pH, conductivity, Oxygen-
reduction potential (ORP), Dissolved Oxygen (DO)

Fauna - Species list and percent of sites with various fauna
Disturbance - List and percent of sites

Management Indicator Tool - Percent of sites with each Indicator

27



CASE STUDY - Spring Mountains NRA
| wmmmeseesd | 8w

Cave

Cave, Hanging garden
Gushet, Hillslope

Hanging garden

Hanging garden, Rheocrene

Helocrene, Hillslope

Helocrene, Rheocrene

Hillslope, Rheocrene
Hypocrene, Rheocrene

Rheocrene

AR, NN O R, PR

=
N

=
w

47
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! Ground Cover - Spring Mountains NRA

Basal vegetation_ Cobble

N=47




Water Temperature

/\/

Water Quality - Spring Mountains NRA

) 1

8 2400
6 l 2200
4 2000
2
0

2010 Year 2011

Specific Conductance

N=47 2010 Yegr 2011
30



Disturbances - Spring Mountains NRA

Trails (animal and people) *—l
Grazing (ungulates) *ﬁ

Trampling (animals)

Wild animal effects

Channel erosion

Water extraction (downgradient)
Livestock

Ground disturbance

Erosion

|

Soil pipes
Soil pedestals (animal-caused)

Fire

Vehicle trails/tracks
Tree cutting
Rill erosion E-
]

Soil compaction
Excavation
Gully erosion J—
-_

Feral animals

= 2010 (n=19)

Debris Flow
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Fauna - Spring Mountains NRA

Deer

Horse

Elk

Northern flicker
Scrub jay

Clark's nutcracker
Woodpecker
Hummingbird
Spotted towhee
Common raven
Dark-eyed junco
Red-tailed hawk
Mountain chickadee
Rufus hummingbird
Chipmunk

Lesser goldfinch
Warbler

Pinyon jay
White-breasted nuthatch
Flycatcher
Cottontail rabbit
Broad-tailed hummingbird

Sideblotched lizard |

® 2010 (n=19)
02011 (n=28)
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Management Indicator Tool - Spring Mountains NRA

Aquifer (groundwater) altered

Watershed (surface water) altered

Water quality changes affecting site
Landform stability altered

Runout channel not functioning naturally
Soil integrity altered

Vegetation composition not as anticipated
Vegetation condition not healthy

TES, SOI/SOC, focal flora not as anticipated
Faunal species not as anticipated

TES, SOI/SOC, focal fauna not as anticipated
Invasive species established

Flow regulation adversely affecting site
Construction & roads adversely affecting
Fencing does not function properly
Herbivory adversely affecting site
Recreation adversely affecting site

Other disturbances adversely affecting site
Cultural values affect site management
Land ownership not FS in and around site
Other landowner actions affecting site
Land Mgt Plan not providing protection
Environmental compliance not occurring
Water uses adversely affecting site

Water rights not filed and/or outstanding

=
| —

#

® 2010 (n=19)
02011 (n=28)
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/\/

Wetland Vegetation Monitoring

Prevalence Index
1.99

A

o

(wetland vegetation) 1 2 3 4 5 (upland vegetation)

Federal interagency committee for Wetland Delineation, 1989
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eospatial Analysis

Fraser Experimental Forest - Spring Location

snow-free months
(summer) for years 2009 - 2011.
Inventory is expected to be
w following summer

4500 6,000




Resources

GDE Field Guides available at:
http://www.fs.fed.us/geology/groundwater.html

- @

United States Department of Agriculture
Forest Service

Gen. Tech. Report WO-86a

March 2012

Groundwater-Dependent
Ecosystems: Level |
Inventory Field Guide

Inventory Methods for
Assessment and Planning

United States
Department of
Agriculture

Forest Service
Gen. Tech. Report
WO-88b

March 2012

USDA
sl

Groundwater Dependent
Ecosystems Level ll
Inventory Field Guide

Inventory Methods for
Project Design and Analysis
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