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Table 

O • .rrme River Flow F""pH 
10131,096 ds 

09:40 1,385 7.91 
uu"""'_ 7.$ 

11 :00 8." 
11:25 1,377 8.41 
12:10 8,8 
12:35 8.79 

11114196 
10:15 764 8.4.4 
.....•.............. <& .. "=» 

","',','=" . .. .. 
9.01 

12118196 
09:30 45T 

."" 

__ ""! 

3,140 ._----,., ------"'" 

pH not recorded 

8.3 
8.34 
... , 1 
B.11 
8.48 
8.4 

8.06 
"8.06 
8.02 
8] )1 
7 .97 
8,19 

1 

6-34 

Field EC 
umhokm 

493 
+I!I . -369 ,.,. 
303 

592 
"'" 555 
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50< 
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535 ... 
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... 
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306 
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WlllerT.-np. 
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10 
1 t.1 . 
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11.1 
10.6 
. ,9 

6 
. 6.5 ' 

6,5 
6.S· 
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7 

1,2 
0.3 
0 
0 
0 
0 

3.8 
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8.5 

10 
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9 
8 
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6 
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Appearance of the river 
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mudd, 
mudd, 
mudd, 

murky 
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Table 2 

San Juan River Fecal/Coltform Sampling 1996-1997 

ArchJletil (633 cfs) Bloomfield lee Acres Farmington (1 ,377 cfs) Kirtland Fruitland Shiprock (1,385 cfs) 

: ........... 5r ...... ~ ...... "¥X 

.Arch.Jleta (301 cfs) Bloomfield lee A/::;fes Fannington (766 cfs) KlrtIane! FMI~ 

~2· m· .~:&~;==d~!~··"m·,···,m,·,·,m·.oo· ·ml@rn,=~~[l~':;w:;_O:::,:T~1t@ !!~~ ...... ~ 

Archuleta (248 cfs) Bloomfield lee A/::;fes Farmington (597 cfs) KlrtIane! Fruitland S","ocl< 1m cfs) 

Archuleta (264 cfs) Bloomfield lee Acres Farmington (670 cfs) Kirtland Fruitland Shiprock (511 cfs) 

<3 21 240 240 43 

iecavcoliform Test Results Archuleta (284 cfs) Bloomfield lee Acres Farmington (699 cfs) Kirtland Fruitland Shiprock (564 cfs) 
San Juan River 2112197 . ~.~_"'"<=o"""::;=:::::::::;::::=.. • dri)}*~·~-=>"·<3 :::::::::::::::::: 23 i:r 93 tj ... , § 'iI __ ;5' _:,.;.. •• ~_ 'T __ '~ __ '"'''''' "" __ .~._ ......... __ ~ .. 

, .. ___ , _~ ..,.. -'I .., .. 

Archuleta (1 ,766 cfs) Bloomfield lee Acres Farmington (3,652 cfs) Kirtland Fruitland 
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Chapter 7 

San Juan River Riparian-Wetland 

Introduction 

The U.S. Fish and Wildlife Service (Serv ice) , the U.S. Environmental Protection Agency (EPA) 
and the New Mexico Department of Game and Fish (NMDGF) have all expressed concerns about 
short and long-term effects that reduced flows might have on downstream aquatic, riparian­
wetland, and other wetted habitats associated with the San Juan River. The U.S. Bureau of 
Reclamation (Reclamation) conducted selected studies to address these concerns before, 
during , and after the 4-monlh flow test. The riparian-wetland vegetation downstream of Navajo 
Dam had not been identified or quantified prior to the 4-month test studies. 

In the fa ll of 1996, Reclamation contracted the services of BIOIWEST Inc. to identify, classify and 
delineate general ripa rian-wetland plant communities associated with the San Juan River corridor 
between Navajo Dam and Bloomfield, a distance of approximately 7 river miles. These data 
provide a baseline for assessing flow-induced changes in riparian-wetland plant community 
composition, distribution and abundance over time. If significant changes in the hydrology of the 
river and associated ground water supplies occurred in the future , the effect , if any, to the 
existing vegetation within the study area could be identified and quantified . The section of the 
river corridor that was mapped was selected because it was generally agreed that all the ground 
water supporting existing riparian-wetland plant communities is primari ly associated with river 
flow. Therefore, any effect on ground water could reasonably be tied to river flows. 

The purpose of this effort was to provide a baseline vegetation map and database of the study 
area that could be used to infer effects resulting from flow reductions. No attempts were made to 
measure and quantify actual impacts to riparian-wetland plant communities that could have 
resulted from the reduced winter flows . 

Reclamation shared the results of the baseline mapping with the Service and NMDGF. The 
Service, through consultation under the Fish and Wildlife Coordination Act, expressed concern 
about the effects of reduced river flows on secondary channels and off-channel pond-like 
habitats that were mapped in the study area. These habitats support fish , wildlife and vegetation 
that are unique in comparison to life associated with the main channel. In response to the 
Service's concern, Reclamation identified three general areas where these habitats were present 
between Navajo Dam and Archuleta, NM. Representative areas were surveyed that identified 
the welted perimeter associated with a 250 and 500 cfs flow release from the dam. In addition, 
cross sectional profiles were taken through these habitats to describe bottom contours and 
changes in water depth associated with the two flow releases. 

Executive Summary 

Riparian-wetland vegetation associated with the San Juan River corridor was mapped between 
Navajo Dam and the Bloomfield Ditch diversion in October 1996. Riparian-wetland plant 
communities were identified, delineated and entered into a GIS database. Flows from Navajo 
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Dam were reduced to approximately 250 cubic feet per second (cfs) , November 4, 1996 through 
March 2, 1997. A release of 500 cfs low flow was maintained for a week following the test in 
order for additional survey information to be collected. Three San Juan River secondary channel 
areas were selected between Navajo Dam and Archuleta , New Mexico, to be evaluated 
hydrologically. These areas were selected based on the assumption that their riparian·wetland 
plant communities would be the most sensitive to changes in river flow and associated changes 
in surface water and ground water elevations. Accordingly, a topographic survey of these areas 
was completed to assess potential effects that would be associated with two low flow releases of 
250 and 500 cfs through Navajo Dam. Both changes in wetted perimeter and surface water 
depth were measured. Changes to ground water depth were inferred from these measurements. 
The low flow releases reduced surface water elevations only about 0.2 feet. The actual 
percentage effect of this reduction varied depending on the contours of the side channel 
surveyed, however, in most cases, the effect on pool depth was negligible. Similarly, the 
measured reduction on wetted perimeter (surface area) was also generally small , with an 
average of about a 10 percent reduction between a 500 cfs and 250 cfs flow release. 
Concurrent reductions in the ground water depth associated with the river's alluvial aquifer would 
also be expected to be small based on these measurements. Therefore, it was determined that 
the effects of reduced flows (250 to 500 cfs) had minimal effects on the hydrology supporting the 
riparian·wetiand plant communities that were mapped in these areas, especially considering the 
short duration of the low flow test which occurred during the non·growing season. 

Scope 

• 

Reclamation, based on consultations with the Service and NMDGF, determined that the area to 
be studied would be limited to the San Juan River riparian zone between Navajo Dam and the e 
Bloomfield diversion, a river distance of about seven miles. Effects to wetland/riparian 
vegetation, if any, due to changes in flow regime should occur within this section of river where it 
is believed ground water sources supporting this vegetation is river dependent. Therefore, 
although aerial photography was obtained from Navajo Dam to near Mexican Hat, Utah, it was 
used to assist in identifying wetland/riparian vegetation communities for only the first seven miles 
below the dam. Similarly, other relevant "wetland~ studies conducted during the four month flow 
test were restricted to this section of the San Juan River. 

Methods 

Vegetation Mapping-Color, Infra red (CIR) aerial photography of the San Juan River, flown at a 
1:12,000 scale, was acquired in July 1996. The photographs obtained from Navajo Dam to 
Bloomfield were subsequently rectified by obtaining coordinates from identifiable points on the 
photographs and adjusting scanned images within the GIS database to correct for inaccurate 
coordinate orientation. In October of 1996, BIO/WEST Inc., using color images from the 
acquired photography, classified and delineated dominant plant communities along the San Juan 
River corridor from Navajo Dam to Bloomfield Diversion. The approximate locations of plant 
community boundaries were delineated on 1"=400' scale field maps of the study area. This 
mapping information was subsequently digitized and entered in to a GIS database (ARClnfo 
Release 7.1.1) that was provided to Reclamation. The vegetation communities that were 
described were: Open Water, Riverine, Gravel, Gravel/Mud, Cattails, Cottonwood , Russian 
Olive, Tamarisk, Tamarisk/Russian OlivelWillow, Sedge/Rush, Rabbit brush and Sage Brush, the 
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latter two being upland plant species. 

Wetted Area Associations-The hydrologic relationship between two low flow releases from 
Navajo Dam of 260 and 500 crs was assessed in terms of their effect on the extent of wetted 
surface areas. Although the goal was to assess the effects of a 250 cfs release, the flow at the 
time of the survey was measured at 260 cfs. The areas studied were aU secondary channels of 
the San Juan River located between Navajo Dam and near Archuleta , NM. Three areas were 
selected for a topographical survey. Standard survey techniques were used to measure the 
wetted perimeter of surface water at these three sites associated with the two release flows. In 
addition, cross-sectional profiles of secondary river channels were also taken to describe bottom 
contours and water depths. Using computer a software program (SOFT DESK Civil/Survey) 
maps were generated that computed differences in wetted surface areas at a 260 cfs and 500 
cfs flow release and changes in water sunace elevations. The information obtained was stored 
on Arc Info and GIS database was created for future reference. 

Results 

Vegetation-Eight vegetation types, two water categories and , where little or no vegetation was 
present, two substrate types were classified within the river corridor between Navajo Dam and 
Bloomfield as shown in figure 1. In addition, three flow/water sensitive areas were identified to 
be topographically surveyed as shown in figure 2. In all , twelve different classification categories 
were described. See figures 3-10. Each designated polygon depicted also includes computed 
acreage for the area represented. This information documents baseline vegetation conditions 
that can be used for future reference to either identify natural changes in community structure or 
changes in flow from Navajo Dam. 

Wetted Area Associations-Three areas associated with San Juan River secondary channels 
were surveyed to identify wetted perimeters of selected aquatic habitats associated with a 260 
and a 500 cfs flow release. A more specific aerial description of these three areas is shown in 
figures 10, 11 and 12. A summary of the changes in wetted area at these three sites is depicted 
in figures 13, 14 and 15. In general, changes in water surface elevations of these secondary 
channels were minimal with most showing about a 0.2 feet reduction in water surface elevations 
between 500 cfs and 260 cfs flow releases. This reduction in water surface elevation affected 
overall depth of wetted areas to varying degrees, however, in most cases the effect was less 
than 10 %. Accordingly, the overall effect on wetted acreage was similarly minimal with an 
average of 10 % reduction in wetted area. Figures 13, 14 and 15 also display measured sub 
surface contours within selected wetted habitats. Several cross sections were taken through 
wetted areas to describe topography and to assess water depth relative to the two flow releases. 
These are shown in figures 16, 17 and 18. 
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Chapter 8 

Wintering Waterfowl Below Navaj o Dam 

Executive Summary 

The ta itwaters of Navajo Dam, wetlands associated with the San Juan River, and the 
main channel support a diversity of wintering waterfowl. Reduced flows may reduce 
open surtace water area, which in tum may affect habitat ut ilization by these birds. Three 
waterfowl surveys were conducted at opportune times at four locations between the 
Navajo Dam tailwater and the Archuleta gauge. Data were obtained on species 
distribution and abundance, but no comparative data for years of higher flows from the 
dam were available. Two of the waterfowl survey areas were also wetland study sites. 
Given factors such as natural variability due to weather patterns for example, the 
estimated 10% reduction in surface area is unlikely to affect wintering waterfowl overall. 

Scope 

The objectives of the surveys were to: 1) identify locations of high wintering waterfowl 
use; 2) estimate species number and distribution at these locations; 3) enter data as a 
layer in the GIS system; and 4) compare results with previously collected data in an effort 
to determine effects of the winter low-flow test. The data collected during th is effort also 
will be used in the development of an ecological baseline. 

Methods 

To obtain an overview of use of the area, waterfowl were initially inventoried from a 
helicopter from the tailwater of Navajo Dam to Archuleta. Although the surveyed number 
of individuals was probably more complete for the entire stretch of river, species 
abundance and distribution data were not easily obtained by this method. Ground 
surveys were selected as a better method to inventory waterfowl . A Reclamation 
biologist inspected several locations along the river between the tailwater and 
Cottonwood campground and selected four survey locations: Site #1 - immediately below 
the dam; Site #2 - ponds in wetlands below Reclamation's operation and maintenance 
build ing; Site #3 - Simon's point (approximately two miles downstream from the dam); 
and Site #4 - ponds across the river from Cottonwood Campground (see figure) . Sites #1 
and #3 are within the main river channeL Sites #2 and #4 are wetlands and ponds, 
respectively, off river. 

Fifteen-minute point counts were conducted at each site on December 12, 1996, January 
22, 1997, and February 12, 1997. A GIS data layer will be prepared which identifies 
species and numbers at each of the four survey sites. To gain a broader perspective of 
waterfowl use of the study area and because Reclamation had limited resources for th is 
project, surveys were conducted at a variety of times of day. 
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Reclamation intended to compare waterfowl survey data with similar studies conducted 
during more typical flows. However, to our knowledge, no systematic ground surveys of 
wintering waterfowl have been conducted along the San Juan River below the dam. The 
New Mexico Department of Game and Fish do conduct monthly aerial counts from 
October through January and these data were requested . 

Results 

Table 1 details survey results . In addition to the waterfowllisled, a great blue heron 
(ArrJea herodias) was noted at site #2 on February 12; a belted kingfisher (Megaceryle 
a/cyan) was located at site #4 on December 12; and a pair of bald eagles (Haliaeetus 
/eucocephalus) was observed at Cottonwood campground (across the river from site #4) 
on December 12 and a lone bald eagle was seen on a cliff above site #3 on January 22. 

Flows measured at Archuleta were 260 cfs during the surveys. Survey times varied. 
Monitoring at four sites began at the following times: 

12/12/96 
01 /22/97 
02/12/97 

Site #1 
1400 
1140 
1430 

Site #2 
1145 

1520 

Site #3 
1045 
1220 
1545 

Site #4 
0945 
1300 
1415 

Waterfowl were also counted at the tailwater area at 0800 on December 10 and these 
numbers appear in parentheses on the table. On January 22 the ponds below 
Reclamation's O&M building were frozen as was the easternmost pond at site #4. 

Hunting season began December 11 , 1997. The total number of waterfowl counted at 
the tailwater area on December 10th (104) varied little from the count on December 12th 
(101). The species composition was different, however. Mallard, American Wigeon and 
common merganser were noted before opening of hunting season, but were not seen at 
Site #1 the day after it began. Ring-necked duck were not at this location on December 
10th, but were counted on December 12th. 
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• Table 1. 
Waterfowl Survey Results During San Juan River Winter Flow Test 

Common Name ~l! mbl![ of Individuals Qbsc[l:':cd 
Scientific Name Date Site IlL I!l !!1 1M IlUaI 

Canada Goose 121 12/96 8(2S) 8 
Branta canadensis 1122/97 9 3S 44 

21 12/97 12 12 

Gadwall 121 12/96 61(33) 13 44 118 
Anas s trepera 01122/97 19 J 34 S6 

2112197 43 66 IS 134 

Mallard 121 12/96 (12) 4 2 6 
Anas platyrhynchos 1122/97 2 2 4 8 

2112197 30 30 

Northern Pintail 1211 2196 8 14 22 
Anas acuta 01122/97 12 12 

2112197 8 8 

American Wigeon 12112/96 ( 10) II S 20 36 

• Anas americana 1122/97 4 10 14 
2112/97 4 4 8 

Northern Shoveler 12112/96 
Anas c/ypeolQ 1122197 

2112197 14 14 

Green-Winged Teal 12112/96 10 3 13 
Anas crecca 1122/97 I I 2 13 

2112/97 58 12 70 

Ring-necked Duck 21 12/96 3 SI 16 70 
AYlhya collan's 1122197 SO SO 

2112/97 

Common Goldeneye 12112/96 16(6) 8 2 26 
Bucephala clanguJa 01122/97 7 4 I I 

2112/97 

Buffiehead 12112/96 2(8) 18 20 
Bucepha/a aJbeoJa 1122/97 17 6 23 

2112197 2 2 
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Table j (Continued) 
Waterfowl Survey Results During San Juan River Winter Flow Test 

Common Name ~ymb~r ~f l [!diyid~Blli Qblil::[v!:d 
Scientific Name Date Site IlL #2 #3 #4 Iill1 

Common Merganser 12112/96 (4) 4 4 
Mergus merganser 11/22/97 12 12 

02112197 4 16 10 30 

American Coot 12112/96 11 (6) 12 
Fulica americana 1/22/97 26 26 

2112/97 9 2 6 18 

Ring-billed Gull 12112/96 
Larus delawarensis 1/22197 2 4 

02112/97 6 7 

Total numbers of waterfowl , combining survey areas, was essentially the same on the three 
survey dates (338, 274, and 334 in December, January and February, respectively) . 
Gadwall were the most numerous and widely distributed species over the study area. 
Ring-necked duck were also numerous. Site #3 had the highest waterfowl species 
diversity (10 species on December 12), although diversity was also high at Site #4 (9 
species on January 22). Site #2, the wetlands below the O&M building, only held Gadwall 
and American Wigeon the day after hunting season began. The site was frozen in January, 
but seven waterfowl species were utilizing the area in February. The highest numbers of 
waterfowl were observed at Site #3 on December 12th, an area that is protected both north 
and south by mesas and is not accessible for hunting. 

To meet survey objectives, Reclamation has identified areas utilized by large numbers of 
wintering waterfowl. Data on species abundance and distribution across these sites has 
been collected to a limited extent and the data will be entered in the GIS system. These 
data provide much needed basic information about species and general abundance that 
frequent the selected sites which is valuable baseline to assess future actions. However, 
only three surveys were conducted and comparative data were unavailable, making a 
definitive analysis of the effects of the winter reduced flow test impossible. 

Confounding variables, such as weather, not only in the survey area but along the migration 
route, can cause greater changes in species diversity and abundance than any slight 
reduction in flows. It is evident from the limited data gathered during the three surveys that 
waterfowl are mobile, will avoid sites that are unsuitable (e.g., replete with hunters or frozen 
over) and move to areas that afford better habitat. 

Results from the wetland study conducted during the low-test flow indicate at most a 10 
percent reduction in wetted perimeter, or surface water area, of the sites measured. Two of 
the wetlands study areas, "A" and "C," coincide with waterfowl survey sites #2 and #4, 
respectively. A 10 percent reduction in available surface area is unlikely to affect the habitat 
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or prey availability for migratory waterfowl. 

Reclamation will review the fixed-wing counts conducted by the New Mexico Department of 
Game and Fish when the data become available. In the unlikely event significant 
differences between State and Reclamation data are noted, additional winter surveys may 
be recommended. 
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