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Executive Summary

This report summarizes a study effort of the Rio Grande within the Rio Grande Natural Area (R@dtvencompasses approximately 8,800 acres,
of which 5,900 acre67%) is private larshnd 2,900 acres (34%) is federal lands managed by the Buréam@diManagementSan Luis Valley Field
Office (BLM).This 35mile stretch of the Rio Grande Rivieralsathe boundary line between Conejos County to the west and Costilla Coutitg to
east.

The Rio Grande Headwaters Restoration Project, in cooperation with the BLM San Luisi&dll@jfice Colorado office, is actively promoting
restoration efforts on tle Rio Grande throughout the San Luis Valley, and bey®his. report is intended to inform The Rio Grande Headwaters
Restoration Project and the BLM as a planning document for future restoration effietgtifyingpriority restoration areas andpecificrestoration
techniques.

This study and report follows a similar effort in 2001 that documented existing conditions in the Rio Grande between I8aritl Atamosa, and
identified priority areas in need of restoration worlother reports which evaluatihis study area include the 2015 Draft of the RGNA Management
Plan (Pitts)Costilla County, @Trails, Recreation and Open SpétROSMaster Planand the2013 Sangre de Cristo National Heritage Area
Management Plan (Gallegos)

This assessment includes map level assessments of land use, land ownership, riparian vegetation extents, and critidasigglaitains for certain
threatened and endangered species. It also includes field level measurements of river cross sediimesit sizes, geomorphic condition, bank
stability, water flow rates, water temperature, turbidity measurements, pH, and conductivity measurements. Qualitatiweatibasrof fisthabitat
were made, and quantitative data on maeirovertebrate species wallected. Of concern in this study area, but left for future research, is the
presence & impact of both noxious weeds and trespass livestock.

For each of the five reaches within the Study ARR&NA, this report ranks the condition of the river in salareas of functionalityThe upper two
reaches have the highest priority for potential future projects because of their poor current conditions and geographibitigceSuggested
projects includevetland restoration, channel shaping & bank statifion, fencing, education, accgssints & education/ informational signs.

P'Y20KSNI FLILINRI OK G2 AYLINB @AY 3 (KBighNdw@g@enditheriver { A K2 B dZREzND 8§ A @9 KB 4& é 2
would create natural conditionsf shallow overbank flooding and movement of bed sediments, conditions thatraseen seen in this part of

the river for decadesThis would require future study and significant stakeholder engagementdsithe potential tareate many collateral
benefits for the river

The report was prepared by Riverbend Engineering, LLC under contract RGHRP in collaboration with BLM San Luis Vadey Field Of
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Introduction

This study has been led by the Rio Grande Headwaters RestoRiject (RGHRP),
with cooperation and partial funding by the BLM (Colorado office), with additional
funding provided by a grant from Colorado Healthy Rivers Fiihe. Rio Grande ; : ————— :
Natural Area (RGNA) is located in the southern portion of the San Llgg {&LV) in -G ’::' 4 4 -
south central Colorado and was established in 2006 by the U.S. Congress through 4TSN ;
Public Law 10837, the Rio Grande Natural Area Acthe RGNA includes the Rio
Grande river corridor from the southern boundary of the Alamosa National Y#ildli
Refuge (ANWR) to the Colorado/New Mexico State line, extending ¥ mile on either =
side ofthe bank of the rivefapproximately 35 miles)see map The RGNA
encompasses approximately 8,800 acres, of which 5,900 acres i§%sate lands
and 2,900 acres (34%)federal lands managed by the Bureau of Land Management
(BLM), San Luis Valley Field Offitee Rio Grande Natural Area Act also established =~
a 9member Commission to advise the Secretary of the Interior with redpettie
Natural Area and to develop a management pl@naft July 2013 for the non
Federal land within the Natural Aredhe RGNA Commission is a BLM Resource
Advisory Council (RAQDther reports which evaluate this study area include BLM;
CostillaCounty, © Trails, Recreation and Open Sp&EROSMaster Plad; and the
2013 Sangre de Cristo National Herit#gea Management Pldn

On the Costilla Countgide, the land is mostly privately owned except for a parcel
of county owned land near State Highway 142, whereas the Conejos Csidgys ;
primarily owned by the BLM (75%) with the remaining portion (25%) being privately A\
owned. This &-mile reach othe Rio Grande is home to spectacular wildlife and
historical/culturalresources, and remains relatively undevelopeske Map

In 2001, the RGHRP authorized a study of the Rio Grande between South Fork and Alamosa. The purpose of the 2001 steghgsvas to
current conditions in the river, and to identify and prioritize locations where restoration efforts are needed. Thish@&parsimilar purpose,
but within the RGNA section of the river. The study area for this report is much shorter than theepo@] and the land use/ ownership is

also very different.

As with any effort like this, all stakeholders are advised thatpatgntial projects will go through the propecultural &environmentalclearance/
permitting process and that projects gmivate land would require the proper easements from willing landowners.

RIO GRANDE NATURAL AREA RIVER CONDITION ASSESSMENT



Study Area Overview

2001 & 2015

The 2001 RGHRP study covered
approximately 91 river miles of the .
Rio Grande, from the town of South =
Fork, CO to the Alamosa/ Conejos [,
County Line. This section of the Rio ™
Grande has beemanaged :
extensively with many~48)water
diversion dams, large water
extractions for agriculture and
ranching, some levees and other

flood control structures. Conversely, f
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Within the RGNA there is only one o T O ol
. . i ",‘é Ry San Luis
area where farming & ranching , -+ 3
activities adjoin the river, and this is 5 P mmm 2001 Study
A
near where the Conejos River joins TM mm 2016 Study
the Rio Grande. Irrigation water for " 7
this areacomes from the Conejos X i—;; < 5’{ c ‘ ;‘i :
River. Topographially speaking, e - j . i 3
S o it EECEE aroso arcia :

there is very little arable land SALpe : o, Veneto_
adjacent to the Rio Grande that is Iovﬁ}{{ wem{m E’é 4,:4“
enough to be reachely a surface : . ; e : 4 Ll 3
water diversion.Within the RGNA, the Rio Grande forms the boundary between Conejos County (West) and Costilla County (East).
Approxmately 22 miles of the west side of the river is BLM (public land) and virtually all of the east side of the river isamidveee
Appendix ¥ Maps of Potential Project®r more detail.

RIO GRANDE NATURAL AREA RIVER CONDI
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Five (5) Reaches Defined

The 35 mile study area was divided into 5 reaches. Reach locations were determinedfor
a variety of reasons including changes in landform, las&l geomorphic characteristics, >
accessibility, and others. Each of the five (5) reaches defined will be discussed in mo
detail in the sections that follow.

R amosa
4

Reach’l
4 Beginning Ending )
B cr | o s e Gt | IR
B e
B Reachs ierg:)nenrit;goﬁflgtglri%%r:\t/ La Jara Jeep Trail Cross
0 React4 La Jara Jeep Trail Crossi G Rad/ LobatosBridge Reécﬁ%
\- Reach’s G RoadLobatosBridge Boct(t:/n,'\l?\; Zttl;?g ﬁlrrlia)

Reach1 Rio Grande Study Area Elevation Profile

Reach2

JJJJJ

Reach’3

Reach’s

Reach4

e Reach1: Avg Slope =0.00047 T
e Reach2: Avg Slope =0.00051
Reach’3: Avg Slope =0.00068
Reach4: Avg Slope =0.00054
"""" Reach’s: AvgSlope =0.00107

Reach’s

River Station
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Geology/ Soil Information b
During the Miocene & Pliocene tinfe3-25 million years agq)the whole state of Colorado, and

adjacent states, rose into a broad irregular dome about 5,000 feet higher than before uplift, with
considerable squeezing and deforming, bending and breakngthousand foot mountains
became 10,000 feet, plains ordythousand feet above sea level lifted to 6,000 feet, and summits
over 9,000 feet high became Fourteeners. Only one slender slice of pie remairted lowng,
narrow, crooked sliver represented today by the Rio Grande Valley.

The steep western face and higagged crests of the Sangre de Cristo Range marks the line of a
large fault zone bordering the east side of the San Luis Vallegugh movement on this fault zone
began during the Laramide Oroge?&-65 million years agposoma perhaps most of it took dace

in the MiocenePliocene time, when the Rio Grande Rift did ns¢ during regional upliftThere is
evidence in the triangular facets at the bases of the mountains showing sporadic movement is stil
occurring, but peak elevations over time suggestsen is happening at roughly the same péce.

See USGS MdbandAppendix 5 Geology Data
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Project Methods

All 35 miles of the Rio Grande Natural - |
o SINGLE THREAD CHANNELS I[ mumece crannes
Area were evaluated by float trips in the e E—— . . .
spring and summer of 2014. E"":‘;‘é‘:‘”“t : E";T:ﬁcﬂf? |  etaiinpli iy e I SLIGHTLY ENTRENGHED {>22 ) } ]
TR g g ki ¥ : ¢
Stream Visual Assessment PrOtOC(_)I W'd‘;‘!‘;?ﬂh Vidtn [ Depth Ratio | Hist: Wb | wﬁ;ﬁ{u&ﬁmﬁﬂp uﬁﬁmfmmg | m?cﬁgﬁﬂ { Vi, fgfﬁh Lﬂuﬁ_.rh:)m
(SVAP) was utilized at representative =~ | E.r R L A ] e f:‘” variable
i T T s | MODERATE z '7 ;
locations (p 11)' | Sinuesity | wuosm' SINUDEITY smausnl'r ?ﬂ?ﬂ?lngngTYE m@sﬁ‘ ‘ Sm?.lnoem \ muunmu;m Smuuﬂyle H
GPS . q ‘6 [ RS o ! (=12} (=1.2) | =12} (=12} (=15} (=12) irianta
cross sectiohsere done a
. S .r’ ‘\. — _/' - ", 7 \ L T T
Water quality sampling temperature pH, m Smcﬁarﬂﬂ Sipe Range | [Slope Range [_Sege Range |
andWolman Pebble counts were done at [ﬂ.‘;g Py S w1 Do) fiea |
the 2 locationgp. 10 & 14). [ Ghannal | l
. - : BEDR-J-:K",_ par] [t ]= (1] [o1e]=[Fto} [#1 )= [B1a] | =
Senthli Zﬂflcrogpvzef;?te sampling was aﬁs | zT ,,lz " ’!2] '%!‘] ] 'Flz.;‘ I_L ’uj
one at 4 locationgp. 12). = o G2 ] {Gae | = | Fab | B2a | 2 2
&E '-'!;] "3 13] |33J %E Fl3 e ™mirm
Locations were classified with the Rosge e L S S 5 0% i 05 |
o o % @ T T LN LK LI K1
Classification system (adjaceigre). [ GRAVEL | ala La | :rij (oec|= [Fan] [Fe o [Baa] pav] [ 04 ] (04 =

This system considers whether or not the 3.-:.,.“;, = [nev] [ 45 ] {5 | 'G!,g . hFlﬁ,:l | FE f; o8 | [os0] =[ 5 j‘ .;lﬁ] 'L‘ é,;j ": X =
river is single or multigl channel, its i EH E's'] F!’*_I Fl6 —B!- AL W
. . . E a9 G [ = K = =] 3
entrenchment ratio, width/ depth ratio Mo ! b mie :
) ) KEY Lo the FMEEREN CLASSIFICATION of NATURAL RIVERS.  Asafunction of the “continuem of phisical seriakles” within stream
and SII’IUOSIW as We” as the Slope and reaches, values of Entrenchment and Sinuosity ratios can vary by 1/~ 0.2 units: while values for Width / Depth ratlos can vary by -+ 2.0 units,
predominant channel materi#.

A total of 71 photo points were established and pictures were takppendix 2 Photo Points

In March 2014 & December 20&6March 2016Riverbend Engineering convened RGHP and stakeholders from the BLM to discuss the observed
conditions found and make recommendations for the future, based on potential benefits both to the health of the rivertaagémple who use

it. Theresultsof A & RA&O0dzaadA2y | NBE O2@SNBR NBIFIOK 08 NPagero 23 30 34 & 338 and &©2 YYSYy R
summarized irAppendix I Maps of Potential Projects
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Gauge Dataa Flow

A gaigedatacomparison of the Del Nort€augeof the Rio
Grande (USGS 08220000) and the Lobatog®@JSGS
08251500) shown here quantifies the changes in expected
flow frequency events for each location. An annual peak
flow frequencyanalysisvasalsoconducted!. The Del

Norte and Lobatos gmye analysis utilized 121 and 111 years
of peak flow data respective(Appendix 3 Gauge Data
Analysi¥. The Lobatos site has a watershed area nearly 6
times as large as the Del Norte site, yet the predicted 1.5
year return interval flow amounts, otherwise known as the
bankfull flow event, for the Lobatos site is less than 40% of
the same return interval éiw at the Del Norte sitel10-year
graphs shown here simplify the stdfy

Sustained historical water diversions for irrigation anc

DAILY Discharge, cubic feet per second

USG5 88226006068 RI0 GRANDE HEAR DEL NORTE, CO

Goee

1688

188

i

2086 2887 26088 2009 2618 2611 2812 26813 26814 2815 26816

— Daily nean discharge == Period of approved data
— Estinated daily mean discharge

25

2806 2007 26888 2009 2018 2811 2812 26813 26014 2815 2016

— Daily mean discharge == Period of approved data

potential flood control® are the evident causes for ¢h / 7\ SV
drastic depletion of annual channel forming flows in B e ki
the LowerRio Grande.
GZ,OOO ) USES 08251500 RI0 GRANDE MEAR LOBATOS, CO
I Del Norte m Lobatos 16000
'E 3068.8
10,000 3 2008.0
6)\ h 1668.8
LL a
8,000 ) :
6,000 3 4
T 8
N 168.8
4,000 ) °
: o
2,000 a 2
I
= o
0 = 6.8 a
1 1.5 2 5 10 2
g

Return Interval (Year)

— Estimated daily mean discharge
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Gauge Dataa Water Quality USGS 08251500 RIO GRANDE NEAR LOBATOS, CO

The scope of this study did not allow for robust water
guality analysis, so a single collection was made at only two
locations-in ReacH3 at the cross section location below

the HWY142 Bridge; and in Reaéh also at the cross

section below the G Rodgtidge, both on 9 May 2014. It
appears the data collected is consistent with historical
temperatures in early MayThe data collected seems to be
consistent with available USGS Gauge tHdtare.

1 &6
25

1 78
28

L M_ Inl”

‘ﬁw - i

4 38

Celsius

The Colorado Coldwater Fish Stream Habitat Technical Note
from NRCS definesW/ 2 f Rsfréamadsireams that
maintain temperatures of 70For less for most of the year

DATLY Tenperature, water, degrees

Tenperature, water, degrees Fahrenheit

Har Hay Jul Sep Hov Jan Har Hay Jul Sep Hov

and a pH of 6.8.0. The 19791988 USGS temperature 1979 1979 1979 1979 1979 1988 1988 1980 1988 1980 1980
information included here, has an added yellow line — Daily maxinun temperature == Period of approved data
approximating 70F, highlighting that for most of the — Daily nininun tenperature

summer temperatures exceed that threshold, at the : :

Lobatos gaugeThe average pH levels taken from the same HWY 142 Bridgdlay 2014 Road G Bridg#lay 2014
gauge location in spotty intervals from 192016 is~8.2, at pH =8.48 pH =8.4

the upper end of the NRG@&ommendedalkalinity. Temperature :49.3°F Temperature :54.3°F
Dissolved Oxygen (DO), a critipatameterfor fisheries, Turbidity =9.2 NTU Turbidity = 10.9NTU

was not evaluated Turbidity recorded btween 19771993
averaged ~9.8oint samples taken May 2014 remain
consistent with that data. These low turbidity levels are not
a concern for fish hedit

NTU Units

This data not preclude this reach from holding coldwater species suc
rainbow and brown trout, and may suggest that projects that improve
temperature and pH would increase the likelihood of suitable fishery
habitatt especially in the lowereaches where the canyon walls providg
shade and the geology provides a larger substrate and a more typical
poolglideriffle-run pattern in the system.

Further study is warranted, especially to explore the potential for improving fish habitat.
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Stream Visual Assessment

(
Riffle EmbeddednessL

Aquatic Invertebrate
Community e

Fish & Aquatic &
Ly @S NI So NJ 0 A

Barriers to Movement _

|
Pools F m
| m
Manure or Human - n
Waste —
]
Nutrient Enrichment ‘
|
Water Appearance -
|
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]
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|
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|
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|

Hydrologic Alteration I

|
Channel Condition _ 00+00 200+00 400+00 600+00 800+00 1000+00 1200+00 1400+00 1600+00 1800+00 2000+00
]
River Station
9 0o 5 10 \ J

~ TheColorado NRC&tream Visual Assessment Protocol (SVA® qualitative
multidisciplinary stream assessment method used to perform rapid visual assessment of
several elements of overall stream corridor conditiorig/pically this assessment method is
used to evaluate conditiorat the property level.For ths study, the SVAP protocol was
used as a guide wittine intention of informing the planning process fronb@ad

perspective Theresults of thisSVARissessment arkisted in the graph on the left

Ut 0 Colorado NRCS considerscare of 5 or less to indicapoor or severely degraded

conditiors. For this studySVAP scores were not utilizeddetermine priority project areas,
but do provide a broadiew of the health of the river.

Reach 1 These scores show two trends that are worthyhofing: (1) The upper reaches had
Reach 2 consistently lower scores than the lower reaches, and (2) many reaches of the river show

Reach 3 poor habitat conditionsuch as dack of canopy cover, riffles, and paols
Reach 4
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Benthic Macroinvertebrates Four (4) Sampling Locations

Benthic Macroinvertebrate collections were done at four (4) locations (see adjacent map) using a Hess T
Benthic Macroinvertebrate Sampler. Specimens were preserved in 90% Isopropy! Alcobehtirda
professional taxonomy lab (EcoAnalysts in Moscow, ID) for taxonomic identifications. Full results are i
Appendix 4 Macroinvertebrate Data This study onlyepresents a ondime limited assessment, and further
investigation is needed to draw conclusive results regarding the overall health of the benthic ecosystem.
the significant hydrologic alterations (lower flows), this study only investigates alspiapisthe existence of
benthic macroinvertebrates in the system to provide a general assessment of the presence of a significan,
benthic population.SVARas a guide

fithe presence of a diversity of intolerant macroinvertebrate species (pollution\a®rigiiicates healthy, resilient
stream conditionsMacroinvertebrates such as stoneflies, mayflies, and caddisflies are sensitive to pollution and
tolerate polluted waterThese intolerant orders of insects comprise Grou@roup Il macroinverbrates are
facultative, meaning they can tolerate limited pollutidmis group includes damselflies, aquatic sowbugs, and cray
The dominant presence of Group Il macroinvertebrates, including midges, craneflies and leeches without the p
of Group |, suggests the water is significantly pollut@the presence and abundance of only one or two species fro
Group | species in a reach community does not generally indicate diversity i® good.

4 )
Amphipods msm 34
Beetles 1 6
Caddisflies . 551
Dragonflies m 17
Earth Worms wsss 110
Flat Worms & 6
Isopods & 6
Limpets » 7
Mayflies . 658
Mites m——— 09
Nematodes mm 24
Ostracods ' 1
Snails » 7
True Flies w360
Water Boatmen | 1
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