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Map of Rio Cebolla Watershed

This document is a specialist report. It is meant to assist managers in understanding
current conditions of a stream corridor and possibly how those conditions have
developed over a period of time. Recommendations are drawn up emphasizing the
aquatic resource, although the accomplishment of multiple use is considered within those
recommendations.

Readers should note that there is some amount of repetition in this document. The author
assumes that readers may only read certain sections; therefore, points or observations
may be repeated.
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Introduction
Rio Cebolla 2001 Stream Survey

The Santa Fe National Forest Fisheries Crew conducted a stream survey on Rio Cebolla
during the summer of 2001. A total of 19.5 miles of stream were surveyed, from the
mouth (T18N, R1E, Sec. 1 at 7190’ elevation) to the terminus of fish presence (T20N,
R2E, Sec. 5 at 8560 elevation) where Rio Cebolla flows over a large bedrock falls that
prevents upstream fish migration. Rio Cebolla is a 4™ order tributary to Rio Guadalupe.
Rio Cebolla and Rio de las VVacas come together at Porter to form Rio Guadalupe (See
map on page 1).

A modified Hankin/Reeves stream inventory methodology (Region 6) was adopted by
Region 3 and was utilized for this survey. Stream habitats were broken up into riffles,
pools, side channels, dry channels, culverts, and falls and given a Natural Sequence Order
number (NSO). In addition, tributaries, such as streams, seeps and springs, were
inventoried and given an NSO. The NSO that calculated stream length were riffles,
pools, culverts, and falls. In addition, side channel NSO units were used to calculate
available stream habitat, not stream length. This stream habitat survey specifically
catalogues aquatic habitat. The PFC survey b



The main objectives of this survey were to: 1) collect historical information that outlines
effects on stream and watershed condition; 2) collect baseline data to determine the
quality of habitat and floodplain condition and sources of habitat loss in Rio Cebolla; 3)
identify areas for possible migration barrier construction; 4) identify restoration needs;
and 5) determine fish species presence and distribution.

Basin Summary

Table 1. Stream Summary Table for Rio Cebolla.

SURVEYORS: Mike Bassett, Renee West
FIELD ASSISTANTS: Amos Corrales, Damon Goodman, Katrina Lund
SURVEY DISTANCE: 102,861 19.5 miles
LOCATION:
County: Sandoval
Forest: Santa Fe National Forest
District: Jemez and Coyote Ranger Districts
Drainage: Rio Guadalupe
Tributary to: Rio Guadalupe
Mouth Location: T18N, R1E, S1
WATERSHED:
HUC Code: 1302020201
Watershed Area: 42,463 Acres
Stream Order: 4
Stream Length: 115,533 feet  21.8 miles

AQUATIC BIOTA!:

Fish Species: rainbow trout, brown trout, cuttbow, Rio Grande cutthroat trout, Rio Grande chub,
Rio Grande sucker, longnose dace, and grass carp (Fenton Lake).

Amphibian Species: tiger salamander, Jemez Mountain salamander, western toad,
leopard frog, and chorus frog




Executive Summary

Rio Cebolla is a 4™ order stream originating from spring sources near the northwest
corner of the Valles Caldera National Preserve (VCNP), on the Coyote Ranger District of
the Santa Fe National Forest. Fish use runs from the mouth at the confluence with Rio de
las Vacas (T18N R1E S1), 7190’ elevation, to a natural barrier upstream from Pipeline
Road (T21N R3E S5), 8560’ elevation. Rio Cebolla drains the area in between Rio de las
Vacas and San Antonio Creek. The Rio Cebolla Watershed is comprised of over 42,000
acres, primarily on the Jemez and Coyote Ranger Districts (Santa Fe National Forest), in

Sandoval County, New Mexico, except for New Mexico State lands at Seven Springs
Fish Hatchery and Fenton Lake State Park, as well as private inholdings in the Seven
Springs area and 40 acres (the Horn Property) just below Fenton Lake.

Rio Cebolla was broken into 12 different reaches (see Table 2), based on stream and
valley morphology, dramatic changes in stream flow, impoundments, and private land
boundaries. The survey began at the mouth of the river and worked its way upstream.
The stream reaches were numbered in an upstream progressive order.

Table 2. Description and Length of Stream Reaches on Rio Cebolla.

Reach River Miles | Landmark at Beginning and End Land Owner
1 0-3.0 Mouth to Open Meadow in T19N Santa Fe National Forest
R2E S30
2 3.0-4.9 Open Meadow in T19N R2E S30to | Santa Fe National Forest and
Trail Canyon Private Property
3 4.9-7.7 Trail Canyon to Fenton lake Santa Fe National Forest and
New Mexico State Parks
4 7.7-8.0 Fenton Lake New Mexico State Parks (Not
Surveyed)
5 8.0-9.9 Fenton Lake to Private Land New Mexico State Parks and
Boundary at Seven Springs Santa Fe National Forest
Community
6 9.9-11.9 Seven Springs Community Private Property (Not Surveyed)
7 11.8-13.9 State Boundary Fence Below New Mexico Department of
Lowest Hatchery Pond at Seven Game and Fish and Santa Fe
Springs Fish Hatchery to FS Gate National Forest
at Seven Springs Campground
8 13.9-16.1 Seven Springs Campground to Santa Fe National Forest
McKinney Pond
9 16.1-16.2 McKinney Pond Santa Fe National Forest (Not
Surveyed)
10 16.2-17.4 McKinney Pond to Road Canyon Santa Fe National Forest
11 17.4-20.2 Road Canyon to Unnamed Santa Fe National Forest
Tributary on the Left Bank in SW1/4
of T20N R2E S5
12 20.2-21.8 Tributary on the Left Bank in SW1/4 | Santa Fe National Forest
of T20N R2E S5 to Terminus of
Fish Presence

Overall, the gradient on Rio Cebolla is low, ranging from 0.7% to 1.6%. Much of Rio
Cebolla runs through open meadow areas with very low gradient. Rio Cebollais a
spring-fed system that has very stable stream flows. Two man-made impoundments




(Fenton Lake and McKinney Pond) moderate flows as well. Indications of high seasonal
flows, bankfull indicators, and above water-level sediment deposits (sand and gravel
bars) are rare.

Geologically, Rio Cebolla flows through areas associated with the Jemez Mountains’
volcanic origin. Rock in this area is igneous and includes pumice and tuff, which are
very soft and form highly erosive soils. Excessive fine sediment loads and high turbidity
are encountered in Rio Cebolla, exacerbated by grazing practices, human disturbance,
and road runoff.

Stream flow appears to be stable. Several times during the summer of 2001 monsoon
events, typical to the Jemez Mountains, were experienced. Stream flow showed no
definitive increase. No irrigation withdrawals or active ditches were found during the
survey. As of 1994, Rio Cebolla was found to have unacceptable pH, temperature, total
phosphorous, siltation, and ammonia levels (NM Water Quality Control Commission
1994).

Habitat Characteristics

Table 3. Overall Stream Survey Summary for the Rio Cebolla.

ENTIRE STREAM

Stream Length Surveyed: 102861 feet 19.5 miles
Habitat Type  Total Number | Total Feet of| % Stream Length % Stream Properly
Stream Habitat Functioning
Habitat Indicators
Pool 274 4,872 4.7
Riffle 319 97,756 95.0 94.0 -
Culvert 4 103 0.1 0.1 -
Tributary 22 - - - -
Falls 2 130 0.1 0.1 -
Side Channel 13 1,112 NA 1.1 -
Total 634 103,973 100.0 100.0 -

Red: Not Properly Functioning

During the habitat survey conducted on Rio Cebolla, the river was broken up into 634
total NSOs (Habitat Units), which measured a total of 102,861 feet in length (19.5 stream
miles). Of these 634 NSOs (see Table 3), there were 274 pools, 319 riffles, 4 culverts, 22
tributaries, 2 falls, and 13 side channels. There were no stream length measurements for
tributaries, as they did not contribute to the habitat in the main stem of the river.

A matrix of factors and indicators was developed to tie to stream habitat information
collected during this survey (see Table 4). The matrix originally was developed in
Region 6 (Washington and Oregon), but was modified for mountain streams in the
intermountain west and relates to regulations determined by New Mexico Environment
Department (NMED). The matrix was further refined to incorporate geology of streams
historically occupied by RGCT.




Rio Cebolla is not properly functioning (see Table 5) for all of the criteria in categories
of water quality, habitat characteristics, and channel condition and dynamics (except pool
quality), and at risk for State Standards for water temperature at two sites (above Seven

Springs Fish Hatchery and Fenton Lake) and streambank condition.

Rio Cebolla was comprised almost entirely of riffle habitat. There is 20 times more riffle
than pool habitat (4.7%). For a stream to be properly functioning it must have at least
30% pool habitat.

In all reaches there were limited amounts of pool habitat. This lack of pool habitat is
mostly attributed to loss of undercut banks, downcut channel, decreased meander,
depleted beaver activity, lack of LWD and sediment filling in pools. In a system like Rio
Cebolla, pool habitat was likely created by stream meander and beaver activity. Rio
Cebolla is a low gradient stream with stable stream flows. There are limited channel
forming events below Fenton Lake, a man-made reservoir. These events are necessary to
help flush out fine sediments, and form pools.

Table 4. Matrix of Factors and Indicators of Stream Health Condition for Historic and Occupied Rio Grande Cutthroat Trout
Streams as Related to R3 Stream Habitat Inventory.

FACTORS

INDICATORS

Properly Functioning

At Risk

Not Properly Functioning

Water Quality

Temperature — State of
New Mexico Standards

<20°C (68°F)
(3 day avg. max)

>20°C (68°F)
<23°C (73.4°F)
(3 day avg. max)

223°C (73.4°F)
(3 day avg. max)

Temperature —
Salmonid
Development

<17.8°C (64°F)
(7 day avg. max)

>17.8° (64°F) <
21.1° (70°F)
(7 day avg. max)

>21.1°C (70°F)
(7 day avg. max)

Habitat
Characteristics

Sediment

<20% fines (sand, silt,
clay) in riffle habitat.
Fine sediment within
range of expected
natural streambed
conditions

220% fines (sand, silt, clay) in
riffle habitat. Fine sediment
outside of expected natural

streambed conditions.

>30 pieces per mile,

20-30 pieces per

.~ . mile, >12” <20 pieces per mile, >12”
Large Woody Debris >12 d|e_1meter, >35 feet diameter, >35 feet diameter, >35 feet in length
in length .
in length
5 -
Pool Development? =30% po;)rlel;abnat by <30% pool habitat by area

Pool Quality

Average residual pool
depth >1 foot

Average residual pool depth <1
foot

Channel
Condition and
Dynamics

Width Depth Ratios by
Channel Type

(utilize Rosgen type and
range given if
applicable)

Width/depth ratios and
channel types within
natural ranges and site
potential

Expected range of
bankfull width/depth
ratios and channel type

Rosgen Type
A E, G
B,C,F

D

Width/depth ratios and channel
types are well outside of historic
ranges and/or site potential

WI/D Ratio
<12
12-30
>40

Streambank Condition3

<10% unstable banks
(lineal streambank
distance)

10-20% unstable
banks (lineal
streambank

distance)

>20% unstable banks (lineal
streambank distance)

1 Large Woody Debris numeric are not applicable in meadow reaches
2 pool Development numeric are applicable to 3" order or larger streams

3 Streambank Condition numeric are not applicable in reaches with > 4% gradient




Table 5. Stream Conditions on Rio Cebolla

Factors Indicators Rio Cebolla Conditions
Water Quality Temperature Site 1) Above Seven
3 Day Average Springs Hatchery: At
Risk
Site 2) Above Fenton
Lake: At Risk
Temperature
7 Day Average
Habitat Sediment
Characteristics
Large Woody Debris
Pool Development
Pool Quality Properly Functioning
Channel Condition Streambank Condition | At Risk
and Dynamics
Width-to-Depth Ratio | Properly Functioning

Red= Not Properly Functioning

= At Risk

There are no standards and guidelines for side channel habitat, but having only 1.1% side
channel habitat is very low. A little less than half of the river was meadow habitat,
approximately 8 miles. The area of stream in the low gradient, high sinuosity meadow

systems should have had much higher amounts of side channel habitat.

Due to historic

grazing practices, road and historic railroad line encroachment, and on-going recreation
activities, these side channels have been converted to dry sites due to channel
degradation, loss of beaver habitat and wet meadows. In the non-meadow reaches,
another factor of lack of side channel habitat is lack of LWD. In forested reaches of
streams, LWD is a large component in the construction of side channels. When LWD
jams are created, the water is forced around these debris jams, often creating side channel

habitat.

Table 6. Summary of Habitat and Substrate Percentages for Riffles in Rio Cebolla.

Riffle Habitat Summary

Avg.
Avg. Avg. Avg.
Reach . Max.
Length Width Depth Depth
Entire River

Gravel

% %

Cobble

Substrate Summary

%
Boulder

%

Bedrock Total

Entire River

41.7

8.8

0.2 0.3 100.0

Properly
Functioning
Indicators

Orange= Dominant Substrate




The lower reaches have numerous long riffles, while the upper reaches have a smaller
number of long riffles. There were several riffles in Reacheswerclosileo( e )Tj0.0605 Tc -0.0605 Tw 1200



are deeply undercut providing habitat for fish, and shading the water from the sun. Due
to extensive meandering on the stream bends, deeper pools are found, also with deep
undercut banks. However, in Rio Cebolla, the system has been altered by historic
grazing practices and human disturbance, such as timber harvest, road construction and
recreation. The undercut banks have sloughed off into the stream, forcing the stream to
become wider and shallower. This bank erosion is removing the undercut bank habitat
and adding fine sediments to the stream, as well as allowing elevated stream
temperatures. The fine sediments are then transported downstream, and settle out in the
slow moving pool habitats, filling in these deep pools with fine sediments, creating
extremely long riffles.

Table 8. Habitat Characteristics for Rio Cebolla.
PoolRiffle Av_g. Riffle Pieces of Total Percentage of

Rétio W|dth:Avg. LWD per Unstable Unstable
Riffle Depth Mile Banks Banks

Entire River 21490 feet 10.4
Properly

Functioning - - - <10
Indicators

! This numeric does not take into account Reaches 1,2,8, and 10, as they are meadow reaches.

Rio Cebolla had 10.4 % unstable banks throughout the entire river (see Table 8). The
streambank condition of Rio Cebolla was at risk, as the percentage was above the
indicator of <10%, but below 20%.

The amount of LWD per mile for the entire river was 3.6 pieces per mile (see Table 8).
This amount of wood indicates that the river is not properly functioning for LWD. A
properly functioning stream must have >30 pieces of LWD per mile. There are several
factors involved in the low amount of LWD in Rio Cebolla. First, the geomorphology of
the Rio Cebolla greatly affects the levels of LWD. Rio Cebolla does not have high
gradient reaches in forested areas that add LWD to the stream. High gradient reaches are
called transport reaches. The wood falls into the stream, and because it has a high
gradient, the wood is transported downstream. Once the gradient decreases, the wood
begins to settle into the riparian area or gets caught in bedrock features. These areas are
called response reaches. Rio Cebolla geomorphology is such that the transport reaches
are located in the headwaters, with the response reaches downstream. However, the
stream size is so small, and the flow partially regulated, that LWD is unable to be
transported throughout the river system. Fenton Lake also negates further transport of
LWD into the lower reaches.

The second factor in the low amounts of LWD in the Rio Cebolla can be attributed to the
lack of forested reaches. The majority of Rio Cebolla flows through open meadow areas.
These areas by nature are not recruitment areas for LWD. The levels of LWD in Rio
Cebolla may naturally be lower than most stream systems. However, the amount of
LWD in Rio Cebolla is still well below natural levels. Since LWD recruitment is
confined to local recruitment, only large disturbance events could increase the amount of
LWD recruitment. In the forest type found in the Jemez Mountains, fires are one of the
most common disturbance events. Fire suppression has hindered the extent of natural
fires, which has reduced the amount of LWD recruitment.

10



Another factor in lack of LWD is due to past management practices. In the 1930-40’s
heavy logging was occurring throughout the Jemez Mountains. During these decades
much of the wood within the floodplain was removed. This practice occurred from the
mouth of Rio Cebolla up to the mouth of Lake Fork Canyon, where the logging railroad

continued up Lake Fork Canyon. Historically this area may have had higher counts of
LWD.

11
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Tributaries

According to USGS 1:24000 Quad Maps, there
are 2 perennial tributaries to Rio Cebolla:
Calaveras Canyon and Lake Fork Canyon.
Twenty-two (22) tributaries were identified on
Rio Cebolla (See Table 10). Note that seeps and
springs are classified as tributaries. The majority
of the tributaries were found in Reaches 7-12.
The area around Seven Springs State Fish
Hatchery contained the most concentrated
numbers of springs and seeps; some of which
were lumped in complexes.

Photo 1. Reach 11, NSO 605 ,T21. Unnamed
tributary entering on left, found in upper watershed.

Table 10. Tributary Summary for Rio Cebolla

Habitat Name Percent ) Tributary Stream
Reach Number Bank Type Flow Time Temp (F) Temp (F) Comments
1 T1 Left Spring 10 1111 54 60
Lake
2 T2 Right | Stream | Fork <5 1254 64 66 Flooded at mouth. Backwater
Canyon type area.
Possible spring fed as it is
3 T3 Left Stream <5 1340 59 70 much cooler than main
channel.
Small beaver dam in culvert
3 T4 Left Stream 10 1530 63 70 with a pond on other side of
the road.
3 T5 Right | Spring <5 1545 49 65 Spring LI’.“der cutbank. Four
ittle springs.
5 T6 Right Spring Barley 5 1137 53 57 Looks like groundwater from
Canyon Barley Canyon.
5 T7 Left Stream 5 1458 55 61
7 T8 Right Seep <5 1400 60 67
8 T9 Right Seep <5 1020 60 60 Seep flowing out of heavily
grazed wet meadow.
8 T10 Left Spring 10 1040 54 64
8 Ti1 - Seep - 1330 54 64
T12 Left Seep - 1500 53 64
T13 Right Seep 5 1530 60 56
10 T14 Right Seep <5 0930 59 51 Possible side channel.
10 T15 Left Seep <5 1135 54 58 Covered with watercress.
10 T16 Right | Stream CF;ﬁ;gn 10 1500 57 56
11 T17 Right Seep 5 1609 58 55
11 T18 - Seep <5 0909 46 50 Braided
11 T19 Left Seep 5 1106 63 54 Seep from a meadow.
11 T20 - Seep <5 1357 70 64 Seep from a meadow.
Comes out under trail on NW
11 T21 Left Stream 25 1434 58 62 side of the canyon.
12 T22 Right Spring <5 1646 52 60 Comes from base of cutbank

13



Stream Flow

Peak flows in Rio Cebolla are governed by snowmelt, typically spiking in the spring,
usually late May to early June. These peak flows are effected by Fenton Lake, which
allows only a certain amount of flow released from its outtake and only during extreme
flood conditions allows flow over its spillway, thus moderating average to moderately
above average peak flows. The river is spring fed. Low flow often persists from late
summer until the snowmelt in the spring. However, Rio Cebolla typically receives
monsoon events in July through September. During monsoon events small spikes in
stream flow are observed. A flow measurement was taken at the beginning of the survey
on July 30, 2001, near the confluence with Rio de las Vacas, measuring 5.4 CFS. Low
stream flow measurements may be attributed to the 20-year drought conditions that New
Mexico is currently experiencing.

There are 3 lakes or ponds on Rio Cebolla: Fenton Lake, the Ice Pond, and McKinney
Pond. These three man-made impoundments moderate flow within Rio Cebolla. This
flow modification reduces the channel forming events in Rio Cebolla. The reduction of
flows also reduces the ability of the stream to flush out fine sediments. There may be a
few scattered ponds. No irrigation withdrawals or active diversion ditches were observed
during the survey, though these activities may occur on the private land in the Seven
Springs community.

Water Temperature

Four thermograph tidbits were placed in Rio Cebolla from June to October 2001 to
collect stream temperature data. Records were taken at 4-hour intervals during this time
period. The first thermograph was placed in Reach 1 near the mouth and confluence with
Rio de las VVacas. The second thermograph was placed in Reach 3 downstream of Fenton
Lake. The third thermograph was placed in Reach 5 upstream of Fenton Lake. The
fourth thermograph was placed in Reach 7 above Seven Springs State Fish Hatchery.

Table 11. Water temperature for Rio Cebolla from two thermograph stations from June 14-September 30, 2001.

Water Quality Standards Rio Cebolla above Hatchery Rio Cebolla @ Mouth
NMED SFNF
3-Day 7-Day 3-Day Max. 7-Day Max 3-Day Max. 7-Day Max
Maximum Maximum Temps Temps Temps Temps
Conditions # Days # Days # Days # Days
Properly o o
Functioning <68°F <64°F 68 27 60 41
At Risk 68-<73.4° F 64-70° F 41 55 46 19
Not properly > 73.40 F

Functioning




shading to the stream, reducing stream temperature. Fenton Lake is having an adverse

effect on stream temperatures in Rio Cebolla. Further studies should be conducted to
determine if McKinney Pond is having an effect on downstream temperatures.

Table 12. Water temperature for Rio Cebolla from two thermograph stations from June 15-October 1, 2001.

Water Quality Standards

Rio Cebolla Above Fenton Lake

Rio Cebolla Below Fenton Lake

gl\gi? ?FD'\:; 3-Day Max. 7-Day Max 3-Day Max. 7-Day Max
Maximum Maximum Temps Temps Temps Temps
Conditions # Days # Days # Days # Days
Properly <68 F <64°F 94 56 45 33
Functioning
At Risk 68-<73.4° F 64-70° F 15 45 38 21
Not properly | =5 75 4o >70° F 0 8 26 55
Functioning

The average daily maximum temperature for the site above Seven Springs State Fish
hatchery was at risk for the State Standards and not properly functioning for standards
for salmonid development (see Table 11). The average daily maximum temperature for
the mouth of Rio Cebolla was not properly functioning for the State Standards and the
standards for salmonid development. For a stream to meet the State Standards for a
quality coldwater fishery, a stream must not have a 3-Day maximum temperature greater
than 68°F. For a stream to meet the standards for salmonid development, a stream must
not have a 7-day maximum greater than 64°F. Rio Cebolla did not meet these criteria at
all sites.

The site above Seven Springs Fish Hatchery exceeded the State Standards 41 days out of
109 total days recorded; the temperatures spent 41 days between 68° and 73.4°F (at risk).
The site exceeded the standards for salmonid development 82 out of 109 days recorded,;
the temperatures spent 55 days between 64° and 70° (at risk), and 27 days >70°F (not
properly functioning. The water temperatures reached levels where mortality in
salmonids occurs 25% of the days recorded.

The mouth of Rio Cebolla exceeded the State Standards 49 days out of 109 days
recorded; the temperatures spent 46 days between 68° and 73.4°F (at risk) and 3 days
>73.4°F (not properly functioning). The site at the mouth exceeded the standards for
salmonid development 68 days out of 109 days recorded; the temperatures spent 19 days
between 64° and 70° (at risk), and 49 days >70°F (not properly functioning). The water
temperatures reached levels where mortality in salmonids occurs 45% of the days
recorded.

Table 13. Monthly temperatures for two Rio Cebolla thermograph sites.

Rio Cebolla above Seven Springs Rio Cebolla @ Mouth

Month Max Temp Min Temp Avg Temp Max Temp Min Temp Avg Temp
June 71.98 43.34 58.09 73.02 46.21 62.25
July 72.28 52.24 60.63 74.54 56.24 64.98
August 68.42 49.73 58.21 69.13 55.69 62.05
September 64.93 41.66 52.67 62.46 50.11 56.12
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The thermographs above and below Fenton Lake were used to determine the influence of
Fenton Lake on stream temperatures (see Table 12). These two thermograph sites
determined that Fenton Lake has a definite influence on stream temperatures. Fenton
Lake is a surface drawn dam, meaning that the warmer surface waters flow out of the
reservoir.

Figure 1. Monthly Water Temperatures in Rio Cebolla Figure 2. Monthly Water Temperatures in Rio Cebolla at
above Seven Springs State Fish Hatchery the Mouth.
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The average daily maximum temperature for the site above Fenton Lake was at risk for
the State Standards, and not properly functioning for the standards of salmonid
development. The average daily maximum temperature for the site below Fenton Lake
was not properly functioning for both the State Standards and the standards of salmonid
development.

The site above Fenton Lake exceeded the State Standards 15 out of 109 days recorded,
the temperatures spent 15 days between 68° and 73.4°F. The site exceeded the standards
for salmonid development 53 out of 109 days recorded; the temperatures spent 45 days
between 64° and 70° (at risk), and 8 days >70°F (not properly functioning). The water
temperatures reached levels where mortality in salmonids occurs 7% of the days
recorded.

The site below Fenton Lake exceeded the State Standards 64 out of 109 days recorded;
the temperatures spent 38 days between 68° and 73.4°F (at risk) and 26 days >73.4°F (not
properly functioning). The site exceeded the standards for salmonid development 76 out
of 109 days recorded; the temperatures spent 21 days between 64° and 70° (at risk), and
55 days >70°F (not properly functioning). The water temperatures reached levels where
mortality in salmonids occurs 50% of the days recorded.

Table 14. Monthly Temperatures for Two Rio Cebolla Thermograph Sites.

Rio Cebolla Above Fenton Lake Rio Cebolla Below Fenton Lake
Month Max Temp Min Temp Avg Temp Max Temp Min Temp Avg Temp
June 69.6 45.56 57.50 74.83 52.51 63.18
July 70.79 53.07 59.82 75.46 58.4 64.64
August 65.52 50.0 57.09 71.49 57.55 63.07
September 62.07 41.93 51.95 63.84 50.84 57.20
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On a randomly selected day (August 5, 2001) the temperature above Fenton Lake at 9:47
AM was 55.3°F while below Fenton Lake the temperature at 7:02 AM was 61.54°F and
at 11:02 AM was 66.75°F. The temperature increases anywhere from 5-10°F passing

through Fenton Lake.

A conclusion drawn from this data is that the water coming out of Fenton Lake is much
warmer than the water entering it. This will have to be studied further to determine what
effects this is having on fish populations downstream of Fenton Lake.

The diurnal difference of daily average temperatures in Rio Cebolla ranged from 1°F
(above Fenton Lake) to 14°F (below Fenton Lake).

Figure 3. Monthly water temperatures for Rio
Cebolla above Fenton Lake.
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Figure 4. Monthly water temperature for Rio Cebolla
Below Fenton Lake.
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Riparian Vegetation

Throughout Rio Cebolla, alder and willow species dominate the riparian vegetation.
Grasses are present throughout, which help stabilize the stream banks. Kentucky
bluegrass is becoming a dominant species in some locations along streambanks, which
has a smaller rootmass than native species it has replaced. This further limits bank
stability. Conifers are present throughout the drainage, but the only forested reaches
were Reaches 3, 5, 7, 11, and 12. The dominant conifer species in the floodplain is
ponderosa pine (Pinus ponderosa).

o

-

=l

vegtatlon found in an ungrazed section of Rio

Poto 2. Reach 3, NSO 194, T4. Lush rlparlan

Cebolla.

Heavy riparian grazing was observed in the upper reaches, above McKinney Pond.
Willows appeared unhealthy and had evidence of heavy browsing.

No further information regarding riparian vegetation was documented during the survey.
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Beaver Activity

There were no active beaver dams found during the 2001 survey. However, there were
some active beaver chewings observed. In Reach 11, an old beaver dam was recorded.
This dam had silted in long ago, and had been breached, forming a large productive
meadow. The old lodge was still intact in the center of the meadow.

Many beaver dams located within the Rio Cebolla Watershed over the last 20 years have
been removed using dynamite (Travis Moseley, personal communication 2001).
Fortunately, some beaver dams still exist, as seen in Photo 3.

AT

Photo 3. Reach 3, NSO 229, 13. old er dam found in Rio Cebolla.

While the beaver’s role in a watershed has been misunderstood by the public, land
managers and biologists, studies over the last few decades conclude that beaver are a
critical component to increasing stream integrity as well as biotic productivity within the
stream and floodplain. Beaver dams were methodically removed from



Nitrogen and phosphorus containing sediments also settle, making beaver ponds a
nutrient sink for a stream system. The storage of nutrient laden soil in sediment reduces
eutrophication in nutrient rich systems. In low nutrient systems, such as headwater
streams, the nutrient storage in pond sediment creates a time-release system increasing
productivity. After the beaver leaves an area and the pond drains, the nutrient rich soil is
utilized by riparian vegetation to produce dense riparian areas.

Decreased water velocity caused by beaver ponds alters the carbon cycle of streams.
Reduced water velocity combined with increased water temperatures allows
macroinvertebrates and bacteria to break down organic matter (leaves and wood) at a
faster rate, creating dense macroinvertebrate populations. The breakdown converts
organic matter to sediment and in some cases methane gas. The increased bacterial
action reduces dissolved oxygen levels within the ponds and immediately downstream.
The decreased velocity combined with increased width and overall surface area of the
beaver ponds increases stream temperatures. The reduced concentration of dissolved
oxygen and increased temperatures usually does not reach levels of concern for trout in
Rocky Mountain streams (Gard 1961).

Beaver activity also has an affect on the riparian vegetation within proximity of the
ponds, as well as the water table. Beaver activity increases the surface area of ponds by
several hundred times, which is highly influential on the surrounding riparian vegetation.
The increased surface area allows for storage of water in the banks and floodplain. The
storage of water in the soil and floodplain increases the water table and stores water for
times of low flow. During late summer low flow conditions water stored in the banks
provides cool water to moderate flow and extreme temperatures (Parker et al. 1985).

While storing water, beaver dams also reduce extreme flows and related disturbance.
The dams moderate flow during flood periods. This moderation reduces bank erosion
related to flood events, improving bank stability in downstream areas (Olson 1994).

Beavers do consume large quantities of riparian vegetation or woody supplies in their
diet, as well as for the construction and maintenance of their habitat. Consumption rates
for beaver populations are higher than the regeneration rates of riparian vegetation.
Beaver tend to occupy an area until the surrounding supplies are consumed and then
move on to a new section of river within or outside of the watershed. Once a beaver
leaves, high nutrient content in the area allows for fast regeneration of consumed riparian
vegetation. Over time the area will regenerate and will be ready for a beaver to return in
future years (DeByle 1985).

Beavers generally improve trout habitat. Cutthroat trout in Rocky Mountain streams tend
to be most abundant in streams with beaver ponds, but are generally absent in streams
with only abandoned ponds. Beavers do several things for fisheries habitat: provide a
food source, moderate stream temperatures, as well as increase habitat volume and over
wintering habitat. Trout biomass and individual size increases with the presence of
beaver dams. One possible explanation is high density of macroinvertebrates involved in
the decomposition of organic matter and consumption of bacteria. Macroinvertebrates
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are a key food source for many trout, including RGCT. Increased pool volume, a vital
habitat feature for trout, could also contribute to the correlation of healthy fish
populations and beaver ponds. Over wintering habitat is also provided by the deep pools
created by some ponds. The deeper pools become a refuge for fish when riffle habitat is
frozen and can determine the carrying capacity of a stream. Flow and water temperature
moderating affects that are caused by increased water tables provide cool water to the
stream during low flow conditions. This could further increase the fish population
carrying capacity of the stream (Olson 1994).

From an aquatic resource perspective, it is desirable to restore beavers to Rio Cebolla.
However, focus should be placed on riparian restoration. First, riparian vegetation must
be allowed to establish in the floodplain. There is a definite lack of woody species, such
as willow, aspen, and alder. Once the riparian species return, then beavers can naturally
recolonize Rio Cebolla.

Fisheries

Fish species found in Rio Cebolla (see Table 14) include the native species of Rio Grande
cutthroat trout (Oncorhynchus clarki virginalis), Rio Grande sucker (Catastomus
plebius), and Rio Grande chub (Gila pandora). These three (3) fish comprise the native
fish assemblage in Rio Cebolla. Non-native species include German brown trout (Salmo
trutta) and rainbow trout (Oncorhynchus mykiss). A hybrid cross between cutthroat trout
and rainbow trout was assumed to inhabit the stream as well.

Photo 4.
above this dam.

McKinney Pond was constructed in 1992 to provide an upstream migration barrier to
non-native brown and rainbow trout (see Photo 4). The pond was constructed 10 feet
deep with a top-drain intake pipe installed. After the completion of the barrier, the
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stream was chemically treated above McKinney Pond. Rio Grande cutthroat trout were
then stocked in the upper 5.5 miles of Rio Cebolla (Reaches 9-12).

Rio Cebolla is recognized by the U.S. Fish and Wildlife Service as one of only 13 core
populations (pure, stable and secure) of RGCT throughout its range. As stated by the
USFWS, core populations need to be protected and expanded to assure success of the
conservation of the species (USWFS 2002).

The introduction of brown and rainbow trout assisted in reducing the native range of
RGCT in Rio Cebolla. RGCT is a species that needs high water quality to survive. Rio
Grande cutthroat trout is the State Fish of New Mexico and has been placed on the
regional forester’s list of sensitive species. Range-wide, the numbers of RGCT have
dropped dramatically over the last century. At one time, RGCT inhabited nearly all the
cool, clear mountain lakes and streams of the Rio Grande Basin in Colorado and New
Mexico. Now, there are small fragmented populations remaining in the headwaters of
streams, less than 7% of their historic range. Some other causes of the decline of the
RGCT are habitat degradation and dewatering of the streams for irrigation. The Jemez
Mountains provides a stronghold for RGCT, as seen in San Pedro Parks Wilderness and
the Cénones Watershed (two other core populations).

Table 14. Fish Distribution for Rio Cebolla.

Fish Species | Native/Non-Native = Distribution = Reaches |
Rio Grande Cutthroat Native Mile 16.1-21.8 9-12
Brown Trout Non-Native Mile 0- 16.1 1-8
Rainbow Trout Non-Native Mile 0-16.1 1-8
Rio Grande Sucker* Native Mile 0-7.7 1-3
Rio Grande Chub* Native Mile 0-7.7 1-3

*-Denotes need for further study

During 2001, 7,663 rainbow trout were stocked in Rio Cebolla. The stocking regime was
at 50% its usual levels due to the closure of Seven Springs and Pecos Fish Hatcheries.
Fish are stocked throughout the lower Rio Cebolla, including Fenton Lake, wherever
access to the stream is provided.

The range of Rio Grande cutthroat trout in Rio Cebolla can be increased. The next
barrier downstream from McKinney pond would be the concrete chute built at the Seven
Springs State Fish Hatchery, which forms the Ice Pond. Beyond this location, Fenton
Lake would provide an excellent migration barrier. The one draw back to this is that Rio
Cebolla has tested positive for whirling disease around Seven Springs State Fish
Hatchery, which is now producing Rio Grande cutthroat trout. Unfortunately, the entire
Rio Cebolla is prime habitat for the carrier organism for whirling disease, tubifex worms.
Whirling disease would limit productivity but not preclude Rio Grande cutthroat trout
from repopulating this section of Rio Cebolla.
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Amphibian and Reptile Species

No amphibians were observed during the survey, but several species were assumed to be
found in the watershed, including tiger salamander, Jemez Mountain salamander, western
toad, leopard frog, and chorus frog.

Stream Improvements

There have been few stream improvement projects on Rio Cebolla. There was one
project that installed metal trash collectors and wooden log structures in the 1960’s.
From 1956 to 1965, over 4200 structures were installed in New Mexico. These structures
are still present in Reaches 1-2. The purpose of trash collectors was to imitate beaver
dams and large log structures. NMG&F conceived the idea of “an obstruction or a leaky
dam made of hog-wire tied to the upstream side of a row of steel stakes as a possible
solution to problems of high cost, difficulty of moving logs to stream in open areas, and
streams lacking beaver habitat” (FS Files). As is common with these early structures, the
trash catcher deteriorated and fell apart. These structures have in fact only added to the
erosion problems in some areas, and have displaced the erosion problems to upstream or
downstream sections. The steel posts that were used to construct trash collectors can still
be seen today, and are liable to cause injury. Removal of these structures is
recommended.

Further up river in Reaches 10-11, USFS and New Mexico Trout implemented another
stream improvement project in the late 1980°s and early 1990’s. This project used the
placement of LWD to prevent bank erosion and create fish habitat. Much of this project
has failed as well. Although stream modifications were intended to improve fish habitat,
few projects succeeded and many actually degraded Rio Cebolla.

Modifications intended to form pool type habitat include fixed log structures and debris
anchors. The fixed log structures were anchored in place, either straight across or in a
“V” shape spanning the entire channel. The logs created a drop in the channel and
eventually a scour pool. While initially quality habitat was formed, most of the structures
were not successful in creating long-term pool habitat. Nearly all of the anchored log
structures observed during the survey caused the stream’s width to increase or forced the
stream to move around or headcut below the structure (see Photo 5). In fact, some
structures are entirely outside of the active channel. Due to the anchored and unbending
nature of the modifications, many ended up breaking due to the extreme force imposed
by the current leaving only pieces of evidence of their existence.

These stream improvement projects were using the best technology at the time; however,
in order to truly mimic real LWD structures, attaching the structures with rebar or cable is
not the best practice. Recent studies show that restoration project should work with
natural stream dynamics.
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Photo 5. .'Reach 10, NSO 437, P187. Man-made V
structure created in Rio Cebolla. Note: stream widening in
foreground and dry structure in background.

Rio Cebolla is a candidate for LWD placements. However, in order for these projects to
work, they must be done correctly. The entire stream is lacking LWD, but focus should
be placed on forested reaches. Meadow reach restoration should involve re-establishing
riparian hardwood species where they were historically. These meadow areas are capable
of producing a variety of hardwood species; but with historic land management practices,
many of these stands have disappeared. It was areas like these that would make ideal
beaver habitat, and eventually excellent RGCT habitat.
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Land Use
A variety of land use practices occur in the Rio Cebolla watershed.
Roads:

The Rio Cebolla Watershed has an extensive road system. There are approximately 2.73
miles of road per square mile within the watershed. While there is no factors and
indicators related to road density, U.S Fish and Wildlife Service and National Marine
Fisheries Service jointly recommend less than 2.5 miles of road per square mile in
watersheds occupied by salmonids (Matrix of Factors and Indicators for bull trout and
steelhead). This measurement does not account for State, County, or Private roads within
the watershed. New Mexico Highway 126, FS Roads 376, 378, Pipeline Road and user
created roads throughout the watershed are sources of sediment. Many of the roads
located in the watershed are old roads that are not currently in use or maintained.
Unmaintained roads were observed as sources of sediment delivery in the Rio Cebolla
Watershed. During rain events, roads gully or wash out, inputting sediment into the
stream. One road of major concern to the Rio Cebolla Watershed is NM Highway 126.
This highway is currently a gravel road that runs through the lower watershed (Reaches
1-6), but is slated to have an improved drainage network and will be paved starting in
2003.

Photo 6. Reach 6. Calaveras Creek after a monsoon event. Note turbidity of stream and road runoff.

In Reach 6, Calaveras Creek enters the Rio Cebolla. NM Highway 126 runs along the
stream and up a draw in this watershed. The sediment runoff from this stream is a serious
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problem. During one monsoon event during 2001, Calaveras Creek was observed as a
major source of sediment to Rio Cebolla (See Photo 6). Rio Cebolla above the
confluence was clear, but below the confluence was too turbid to survey. The effects of
Calaveras Creek are observed downstream to Fenton Lake.

Timber Harvest:

Forests in the Rio Cebolla Watershed consist primarily of ponderosa pine (Pinus
ponderosa). However, higher elevations produce Douglas-fir (Pseudotsuga menziesii)
and a mix of spruce and fir. Timber harvesting has gone on for as long as people have
inhabited the area. There is no record to show when the first timber harvest occurred in
the Rio Cebolla Watershed. A railroad line was built in the 1920’s to transport the
timber from the logging camps to the sawmill, located just upstream of Virgin Canyon in
the Rio Guadalupe Watershed. This included the blasting of Gilman Tunnels in the Rio
Guadalupe Canyon to accommodate the railroad cars. During the 1940’s the railroad
trestles washed out during a flood, and were not rebuilt. Logs were then transported by
truck, and the Gilman Tunnels were widened to accommodate the log trucks (Chris
Jenkins, personal communication 2002).

There have only been two major timber sales in the Rio Cebolla Watershed within the
last decade, Barley Canyon and Calaveras Timber Sales. Barley Canyon units are
scattered to the east of Rio Cebolla in Reaches 4-8. Total acreage was unavailable, but
10 MMBF were removed in 1994. Calaveras Timber Sale units are on mesa top areas
between Calaveras and Rio Cebolla Canyons. All sale units were up slope from the
floodplain; none of which reached the stream.

For aquatic resource and floodplain protection, future recommendations for timber
management in the Rio Cebolla watershed should be to manage riparian, floodplain and
adjacent slopes as potential sources of LWD and to protect natural soil conditions.
Harvesting of timber within 300 of live water should only occur to meet this objective.
While this is a general statement, there are site specific opportunities to conduct riparian
thinning inside this buffer.

Fires:

Fire has played an important role in the forests of northern New Mexico. All of these
forests have adapted to a natural fire regime. However, with human intervention this
natural fire regime has been severely altered. The fire suppression that has occurred for
nearly a century has allowed fuels to build up in the forests. When a fire does occur, it
now has the potential to become a catastrophic fire as was seen in the 2000 Cerro Grande
Fire. There have been four major fires within the Rio Cebolla Watershed over the last 35
years. The earliest fire was the Cebollita Fire, which burned approximately 1600 acres in
1971 (Reach 2). The Lake Fork Fire burned approximately 218 acres in 1984 (Reaches 3
and 4). The Barley Fire burned approximately 55 acres in 1994 (Reach 4). The
Schoolhouse Burn was a prescribed burn in 1999. Approximately 970 acres were burned
(Reach 1) (See Rio Cebolla Map in File). These 4 fires were the only ones in the
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watershed that would have had any significant effect on the soils and the river according
to Phil Neff, Fire Management Officer for the Jemez Ranger District (Personal
Communication, 2001).

In an October 2002 field review of Reaches 1 and 2, observations noted over 20 overland
flow or ephemeral draw headcutting that is related to the Schoolhouse Burn area.
Sediment flows were observed in Rio Cebolla throughout Reach 1, creating significant
depositional loads and alluvial fan.

In August and September 2002 (after completion of the survey), a human-caused fire
(abandoned campfire) called the Lakes Fire burned over 4,800 acres. It is unclear as to
how much affect that burn will have on sediment and debris loading in Reaches 1-5.

Grazing:

Grazing has been a tradition in northern New Mexico since the settlement of this area.
Public land grazing has occurred for nearly a century. Prior to the establishment of the
Santa Fe National Forest, the watershed had likely been grazed for 50-100 years.

Table 15. San Diego Allotment Grazing Rotation.

. Numbers of Cattle

Pasture

__Reach Effected

Grazing Period

12 Bulls Lake Fork 2 5/1-5/4
Canyon
172 Pair & 9 Bulls Lake Fork 2 4/29-5/19, 10/28-11/17
Canyon
80 Pair & 3 Bulls Cebolla 1 4/29-5/19, 10/28-11/17
252 Pair & 12 Bulls Lake Fork None 5/20-6/9
Mesa
252 Pair & 12 Bulls | Cebollita/Virgin None 6/10-7/14
252 Pair & 12 Bulls Porter None 7/15-8/25
252 Pair & 12 Bulls Holiday None 8/26-9/22
252 Pair & 12 Bulls Schoolhouse None 9/23-10/27
69 Pair Guadalupe None 11/18-11/30
69 Pair Joaquin None 12/1-12/29
69 Pair Pajarito None 12/30-4/30
47 Pair Palomares None 11/18-4/30
12 Bulls Lobo None 11/18-4/30

In the San Diego Allotment there are 368 cow/calf pairs and 12 bulls that utilize this
allotment on an annual basis (see Table 15); 116 pair utilize the allotment year round.
The Cebolla/San Antonio Allotment has 311 cow/calf pairs and 30 heifers that utilize this
allotment on an annual basis (see Table 16); 116 pair utilize the allotment throughout the
winter.

The Cebolla, Barley, and Cebolla Riparian pastures showed the most signs of heavy
grazing use. The main pasture was up on top of the ridge, away from the stream. Cattle
were not supposed to be grazing in the Cebolla Riparian and Barley pastures during the
time of the survey. However, several times during the survey, cattle were seen in these
pastures. The amount of use in these pastures appeared to exceed the desirable levels
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(See Photo 7). This overuse caused damage to riparian vegetation and streambanks,
further increasing detrimental effects to the fish populations in Rio Cebolla. For future
management, cattle grazing should be managed to allow development of stable
streambanks and healthy riparian vegetation.

Table 16. Cebolla/San Antonio Grazing Rotation.

Numbers of Cattle

Pasture

Reach Effected |

Grazing Period

112 Pair, 30 Heifers Calaveras 6/3-6/23
50 Pair Cebolla Riparian 8-12 6/1-6/9
50 Pair Road 11-12 6/10-6/23
162 Pair Road 11-12 6/24-8/15
162 Pair Barley 8 8/16-9/23
162 Pair Cebolla Riparian 8-12 9/24-9/30

30 Heifers Calaveras None 6/24-9/30
149 Pair Mushroom None 6/7-7/31
149 Pair San Antonio Riparian None 8/1-8/15
149 Pair Barley 8 8/16-9/30
116 Pair 126 None 10/1-10/31
33 Pair Horseshoe None 10/1-10/31

Notice stubble height.

28

\/

Jui : Ll el SN AN
Photo 7. Reach 8, NSO 356, R181. Streamside utilization along Rio Cebolla below McKinne




Recreation:

Rio Cebolla has 2 developed recreational sites within the watershed: one campground,
(Fenton Lake State Park), and one picnic area, (Seven Springs Picnic Area), which is
currently closed. Portions of the Rio Cebolla are within the Jemez National Recreation
Area (Reaches 1-2), which reportedly has 1.6 million annual visitors (JNRA EA 2002).
This will likely increase with the opening of the Valles Caldera National Preserve.

In addition to these developed recreation sites there are many dispersed trails and
campsites throughout the watershed. The heavy use of these areas has degraded riparian
areas, as well as the stream itself (see Photo 8). The numerous dispersed trails, especially
near the river, have created sediment inputs to the stream. The trails have also caused soil
compaction, which prevents riparian vegetation from re-establishing in these areas as
well as stream widening. Many of the dispersed campsites can be found in the
floodplain, and have created similar problems to the riparian vegetation. The stream
survey team and Forest Fish Biologist have observed the visiting public removing LWD
from the stream and floodplain for firewood in these dispersed areas. These areas have
been totally “browned out” (no vegetation in the campsites due to soil compaction).

Photo 8. Reach 1. Portable toilet found in Rio Cebolla along
side a dispersed recreation site.
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Forty-five (45) dispersed camping complexes were inventoried in 2001 along Rio
Cebolla in Reaches 1 and 2 (FS Files), a stretch of 3 road miles. The inventory noted 120
active fire rings near the streambank or within the floodplain.

The Forest Recreation Staff has recognized the corridor as a high use dispersed recreation
area and has taken measures to reduce the amount of dispersed recreation occurring in the
area. The Santa Fe National Forest has constructed buck and pole fences near Seven
Springs and places along Lake Fork Canyon to reduce areas where dispersed camping
occurred next to streams. Dispersed roads have been closed to prevent further
degradation to soils and vegetation. These recreational closures have affected over 3
miles of stream habitat.

Recreation should be managed to promote a healthy riparian and floodplain area.
Possible practices to improve recreation management that have been identified through
the Respect the Rio program include:

1. Moving and modifying dispersed campsites and trails along Rio Cebolla so that
vehicle camping is 100’ away from the stream banks;

2. Designating specific sections of stream as “Day Use Only” to protect natural and
cultural resources;

3. Re-establishing riparian vegetation to restore natural functions to the riparian

ecosystem;

Educating site users through signs placed at trailheads and modified campsites;

Inform the visiting public through a contact ranger program (set for

implementation in 2003) about low-impact recreation and local regulations;

6. Designating a river access trail system in high use corridors.

SRR
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Recommendation Summary

The following are general recommendations based on findings related to the survey as
well as forest-wide recommendations from the fisheries program.

Education

Obijective: To educate forest visitors regarding effects of their activities on the natural
resources, inform them of ways of minimizing impacts and promote better use of the
resource.

Concerns: Public education is clearly the most effect tool to promote change that must be
made for any of the other recommendation to be successful. Programs can spend
millions of dollars repairing damage that was done in the past, but if the public isn’t
properly informed about what you are doing and why you are doing it, then the money
will have been spent needlessly. Without education the same activities will occur, and
the damage will continue. Without education the same activities will occur, and the
damage will continue.

Implementation methods:

1. Create a contact ranger program. A team of educators will contact forest users
during intensive use times (summer), informing them of low-impact camping,
fishing and other uses. The team will also be informing them of restoration and
regulation changes occurring their dispersed campsites.

2. Members of the public as well as local and state decision makers will be invited to
join Santa Fe National Forest fisheries staff in seminars focused on stream health,
including snorkeling seminars. Special seminars will also be offered to teachers
and college field courses.

3. Several K-12 schools are either currently or becoming interested in water quality
and riparian monitoring on forest waterbodies. In-classroom riparian and stream
health program and curriculum are being developed as well.

Riparian

Objective: To restore a natural riparian area with native vegetation and promote
watershed health and function.

Concerns: A healthy riparian community in the Santa Fe National Forest is critical to help
improve the water quality and function of all waterbodies.

Implementation Methods:

1. Augment current riparian areas by planting native species in the riparian areas.
Willow plantings started in 2001 with the program expanding in future years to
also include aspen planting.

2. Grazing practices should be managed to protect the riparian area. Possible
practices include using a range rider, implementation or improvement of riparian
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exclosures, or rotational grazing that would not allow grazing until the dormant
season or minimize grazing during the growing season.

3. Another step that could be taken to restore riparian areas is to limit the use
dispersed trails and campsites through relocation, designation and/or regulations.

Large Woody Debris

Obijective: To increase the amount of LWD to natural levels and restore natural stream
function.

Concerns: The amount of LWD present in Rio de las Vacas is well below natural levels
in all forested reaches surveyed.

Implementation Methods:
Physically place LWD in the floodplain and stream enhancing the current fish habitat.
The projects would utilize current research in LWD function and availability.

Native Fish Populations

Obijective: To restore and protect populations of native Rio Grande cutthroat trout, Rio
Grande chub and Rio Grande sucker.

Concerns: The current population of RGCT must be protected; furthermore, the
population should eventually be expanded to include all fish-bearing waters in the Rio
Cebolla Watershed in order to assure long-term survival of this native trout.

Implementation Methods:

1. In cooperation with partners, state and federal agencies, the native fish
assemblage including RGCT could be expanded down to the Seven Springs
Hatchery where a man-made barrier currently exists. Further expansion could be
explored from this point downstream to Fenton Lake, which acts as a barrier.
Even further, downstream expansion include Rio de las Vacas, forming an
extensive population into Rio Guadalupe down to Gilman Tunnels.

2. A yearly monitoring program should be established to make sure that non-natives
are not located above the barrier at McKinney Pond. If the monitoring program
locates non-natives in this area, then they should be physically removed utilizing
electrofishing equipment. However, if physical removal is not working, then
chemical treatment should be utilized as well.

3. Further detailed field and literature studies should be conducted to determine
whether or not the remaining native fish assemblage occupied waters above
Fenton Lake. It is unclear if the waters above Fenton Lake were treated to
remove “trash” fish or if other means of extirpation took place, such as from DDT
spraying in the 60’s. DDT spraying of spruce budworm on other forests has been
noted as extirpating full populations of fisheries in streams (Moore 1996). There
are no natural barriers in the fish-bearing portion of Rio Cebolla and the waters
are conducive to chub and sucker occupation.

32



Reach Summaries

Photo 9. Reach 2, NSO 162, P75. Large leaning shag on Horn property.
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Reach 1: Mouth at Porter to Meadow in T19N R2E S30

Reach 1 begins at the mouth, which is the confluence with Rio de las VVacas, near Porter
(T 18N, R2E, Sec. 1) (see Photo 10). The survey of this reach started on July 4th, and
ended on July 17, 2001. This reach starts at 7,190,” above sea level and continues
upstream for 3.0 miles, where Rio Cebolla enters a big meadow at 7440°(T19N, R2E,
Sec. 30). This reach has moderate gradient of 1.6%. A sand/silt substrate type dominates
this reach. The Rosgen channel type for this reach is an E5 type channel.
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Photo 10. Confluence of Rio de las Vacas and Rio Cebolla.

Reach 1 begins at Porter Landing, site of a historic logging camp and the junction of a
spur rail line that came up the Rio Guadalupe through Gilman Tunnels. FS Road 376
parallels Rio Cebolla throughout Reach 1, allowing easy public access to dispersed
recreation sites. Campsites are the main concern for water quality in this reach. During
the survey, a portable toilet was found in the stream with human waste entering the water
(see Photo 8). Other campsites in the area included latrine sites and unburied human
waste within 1-3 feet of the stream. Large amounts of litter are evident as well as
numerous dispersed foot and ATV trails fording the stream, contributing to bank
destabilization. Some minor beaver activity was observed, but most pools (both natural
and man-made) had filled in or were filling in with fine sediment. Numerous small rock
and woody debris dams have been constructed in this reach. Most of these man-made
structures were to provide swimming holes for recreationalists.

The riparian community consists mostly of woody species such as alder with some
willow. Most of the ground was covered with various grass species, which are the
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dominant riparian vegetation. Reach 1 is a meadow reach, with a wide-open valley floor,

with some pockets of forested overstory. The majority of the overstory throughout this
reach consisted of ponderosa pine, with some Douglas-fir and juniper.
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Photo 11. Historic photo of Rio Cebolla one mile above Porter Landing in 1948. Notice lack
of woody riparian vegetation.

Comparative photos of riparian and stream conditions from 1948 to 2002.
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Photo 12. Rio Cebolla one mile above Porter Landing in 2002. Notice woody riparian species are
present.

N
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It is likely that the native fish assemblage minus the RGCT is found in this reach. Non-
native salmonids are present which include brown and rainbow trout and cutbows (hybrid
cross or rainbow and cutthroat trout). No snorkeling or electroshocking surveys were
conducted in 2001. Further surveys need to be conducted to determine whether or not
native fish reside in this reach.

Table 17. Water temperatures calculated from grab samples in

Reach 1.
Reach = Max.Temp Avg.Temp Min. Temp |
1 73 65.4 60

Water temperatures were also recorded with grab samples throughout the survey. The
maximum temperature calculated from the grab data was 73° F, the average temperature
for Reach 1 was 65.4° F, and the minimum temperature recorded during the survey was
60° F (see Table 17). The average and minimum temperatures fall within the tolerable
range of RGCT (64-70° F), but the maximum temperature exceeds the tolerable range.

Table 18. Monthly temperatures for Rio Cebolla

thermograph site.
Rio Cebolla @ Mouth

Month Max Temp Min Temp Avg Temp
June 73.02 46.21 62.25
July 74.54 56.24 64.98

August 69.13 55.69 62.05

September 62.46 50.11 56.12

The thermograph data collected at the mouth of Rio Cebolla, determined that it was not
properly functioning exceeding the state standards 106 out of 109 days recorded (see
Table 11). The site at the mouth exceeded the standards for salmonid development 60
out of 109 days recorded. The state water quality standards for a high quality cold water
fishery, which includes Rio Cebolla, determine if the stream will be placed on the 303(d)
list of impaired streams.

Habitat Characteristics

During the habitat survey conducted on Reach 1, the river was broken up into a total of
98 NSOs, measuring 15,724 feet in length. Of the 98 NSOs, almost 45% were pools.
However, these 44 pools comprised only 7.5% of the stream habitat for Reach 1, 47
riffles accounted for 88.4% of the stream habitat (see Table 19). There is over 11 times
more riffle habitat than pool habitat. While pool volume is moderately low, there is
opportunity to increase pool formation with the introduction of LWD. The amount of
side channel habitat is the highest of any reach in the entire river (3.9%), although an
increase in side channel formation is suggested. The amount of side channel habitat is
due to the low gradient meadow system, which typically is very sinuous with many side
channels. However, a stream typically should have more side channel habitat. The lack
of pool and side channel habitat can be attributed to decrease in meander, channel
degradation, loss of undercut banks, stream widening and shallowing, extreme bank
erosion, lack of LWD, and the deposition of sand and silt throughout the reach.
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Table 19. Overall Stream Summary for Reach 1.

Reach 1

Stream Length Surveyed:

15724 feet

3.0 miles

Habitat Type

Gradient:
Total Number

Total Feet
Of Stream

Habitat

Rosgen Channel Type:
% Stream Length

% Stream

Habitat

ES

Properly
Functioning
Indicators

Pool 1230 7.8
Riffle 47 14454 91.9 88.4 -
Culvert 1 40 0.3 0.3 -
Tributary 1 - - - -
Falls 0 0 0 0 -
Side Channel 5 630 NA 3.9 -
Total 98 16354 100.0 100.0 -

When compared to the matrix of factors and indicators of stream health condition for
historic and occupied Rio Grande cutthroat trout streams, Reach 1 is not properly

functioning for all criteria in the category of habitat characteristics and channel

condition, except pool quality. Streambank condition is at risk. LWD is excluded from
analysis in this reach as it is a meadow reach.

Table 20. Summary of Habitat and Substrate Percentages for Riffles in Reach 1.

Riffle Habitat Summary

Properly
Functioning
Indicators

<20.0

Avg.
# Avg. Avg. Avg.

Reach . . Max.

Riffles Length Width Depth Depth

1 47 307.5 9.8 0.7 1.5

Substrate Summary*
Reach v % % % % Total
Sand Gravel Cobble Boulder Bedrock

3 24.3 20.9 0.7 0.0 100.0

* - substrate was recorded on 44 out of 47 riffles

Riffles in Reach 1 are not properly functioning for average sediment amounts, with
54.1% sand (sand, silt, clay, and fines), which is above the <20% criterion (see Table 20).
This analysis only includes 44 of the 47 riffles in Reach 1, as 3 riffles did not have
substrates recorded during the survey. Reach 1 is a low gradient reach, and is conducive
for the settlement of fine substrates. Sand is typically collected in reaches with a gradient
this low. However, the high amount of fine sediments in riffles in Reach 1 is well above

natural levels.

Reach 1 was properly functioning for pool quality (see Table 21). The average residual
pool depth was 1.2 feet, exceeding the properly functioning indicator of 1’ (See Table
21). Overall the average pool was of adequate quality, but the amount of pool habitat in
Reach 1 was below acceptable levels. Reach 1 was not properly functioning for pool
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quantity, with only 7.5%. The indicator for a properly functioning stream is 230% pool
habitat. The lack of pool habitat is further accentuated by the lack of quality pools. There
were no pools in the entire reach with a maximum depth greater than three feet. The
average residual depth of the pools in Reach 1 was just above the minimum value of 1°.
Pools appear to be filling in with sand. A stream with a “E” type channel should have
more pools than is currently found in Reach 1. A typical E channel is a pool-riffle system
where pools would typically be located on stream bends, and flows would scour out pools
under the banks. However, this reach is lacking in pool formation. The substrate
analysis for Reach 1 is only for 2 pools, as the observer did not estimate substrates for 42
of the pools.

Table 21. Summary of Pool Habitat and Substrate Percentages in Reach 1.
Pool Habitat Summary

# of # of
# Avg # of Pools Pools w/ Pools Pools
Avg. Avg. ) Avg. Avg. Residual . w/ Residual w/ w/
Reach chzls Length Width D'\ga)t(h PTC Depth Pools/Mile Residual Depth Max. Max.
P Depth >1’ >1'/Mile Depth Depth
>3’ >3'/Mile
1 44 28.0 15.1 1.9 0.7 1.2 14.8 23 7.7 0 0
Properly
Functioning - - - - - <1’
Indicators
Substrate Summary*
% % % % %
Reach Total
Sand | Gravel | Cobble Boulder Bedrock
1 75.0 5.0 20.0 0 0 100.0

*Substrate Summary for pools only includes 2 pools.

One reason for the lack of pool habitat in Reach 1 is siltation. The pools in Reach 1 have
been filling in with fine sediment. Unfortunately, there are only 2 pools to base this
analysis on. Sand was the dominant substrate composition (75%).

Table 22. Habitat Characteristics for the Reach 1.

——— ———————— | Pieces of Total Percentage of
Poggﬁgﬂe WiIZ?hn-k[f)uelgnh LWD per Unstable Unstable
) Mile Banks Banks
1 1:1.1 9:1 0.3! 3163 10.1
Properly
Functioning - <12:1 >30 - <10%
Indicators

LWD was removed from analysis as it is a meadow reach.

Although Reach 1 is defined as a meadow reach, the lack of LWD in Reach 1 may also
be attributable to removal of LWD from fish-bearing streams. It was a common practice,
in the middle part of this century, to remove LWD from streams. Logjams were seen as
barriers to fish passage. However, LWD does not hinder fish movements. In fact LWD
is an essential part of pool formation, and is critical in providing fish habitat. The
accessibility of this reach may be another reason why the amount of LWD is so low.
Recreationists have physically removed LWD for use in campfires, as was evident
throughout Reach 1. Historic fire suppression practices may be another reason for the
lack of LWD in this reach (as discussed in the Executive Summary).
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The bankfull width-to-depth ratio for Reach 1 was 9:1. This ratio meets criteria for a
typical “E”channel. Therefore Reach 1 is properly functioning for width-to-depth.
Evidence of entrenchment, though, suggests that this needs to be further investigated. FS
Road 376 and the old railroad bed affect the width-to-depth ratio in Reach 1. The road
and railroad bed are adjacent to the stream channel and prohibits the stream from
meandering naturally in its floodplain and reducing the width of the stream, causing the
stream to degrade and forcing the stream to one side of the floodplain.

The streambank condition of Reach 1 is at risk with 10.1%, which exceeds the necessary
amount of <10% for a properly functioning stream (see Table 22). The levels of bank
instability are due to the heavy recreational use along the floodplain (see Photo 13), and
are compounded by heavy grazing pressure.

Some of the causes for this reach not meeting the guidelines can be attributed to the
heavy recreational use that occurs in this reach. Both sides of the river are riddled with
dispersed trails and recreation sites. These dispersed sites are the main causes of the bank
instability in this reach, further causing stream degradation. With some rehabilitation,
such as planting willows and other native grasses, the bank stability could be increased
dramatically.
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Photo 14. Reach 1, NSO 98, R46. Entrenched channel showing bank erosion
with willows growing at top of the slope.

Pool development was the other criterion that was not properly functioning, which has a
relatively easy form of rehabilitation. Prior to LWD placement, the floodplain should be
restored. Sections of the rail line are confining the stream channel and should be
removed to allow natural movement of the stream bed as well as natural floodplain
functions. Adding LWD to Reach 1 would benefit the stream, by increasing stream
health, and would also benefit the recreational anglers by creating better fish habitat.
LWD placement would also aid in creating more pool habitat for Reach 1. Unfortunately
the forested area has been heavily logged in the early 20" century removing most of the
large overstory from this area. Adding LWD would return the stream channel to its
natural functioning condition, improving the bankfull width-to-depth ratio to natural
levels.

The dispersed recreation areas should be relocated away from the streambanks and
rehabilitated. These areas are causing sedimentation problems. Recreation levels will
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likely increase with the opening of the Valles Caldera, rehabilitating and relocating these
areas should occur before the visitation levels to the Jemez Mountains increase.

Beavers should be enticed into re-colonizing this area, since they had a historic presence.
Replanting the riparian area with willow and aspen will attract beavers to this area. The
beavers will create large pond complexes, which provide excellent fish habitat.

If this reach were to be rehabilitated, then personal contact with users and educational

signs would be necessary in this area to ensure that the restoration would be effective.
This area receives heavy recreational use from early spring to late fall.
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Reach 2: From Meadow in T19N R2E S30 to Trail Canyon

Reach 2 begins at a large meadow in T19N, R2E, Sec. 30. The survey of this reach
started on July 18 and continued through the July 24, 2001. This reach begins at 7,440’
above sea level and continues up into the Jemez Mountains for 1.9 miles where it stops at
the mouth of Trail Canyon at 7515’ elevation (T19N, R2E, Sec. 20). This reach is
moderately flat with a gradient of 0.7%. The Rosgen channel type for this reach is an E5
type channel. Reach 2 is dominated by fine sediment (sand, silt, clay), which is typical of
low gradient streams.

A large cut bank begins Reach 2. While the valley here is nearly a mile wide and open,
entrenched banks mostly obscure the actual stream. Cutbanks occur here and many past
efforts to control erosion and downcutting were observed during the survey. These
erosion control methods include log structures in and along the channel, rip-rap, gabions
(both in-channel and along the banks; see Cover Photo), and “trash catcher” structures
(see Photo 15). The purpose of trash collectors was to imitate beaver dams and large log
structures. NMG&F conceived the idea of “an obstruction or a leaky dam made of hog-
wire tied to the upstream side of a row of steel stakes as a possible solution to problems
of high cost, difficulty of moving logs to stream in open areas, and streams lacking
beaver habitat” (FS Files).
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Photo 15. Reach 2, NSO 149, R71. Remnant trash structure in Rio Cebolla.

Lake Fork Canyon (Reach 2, NSO 123, T2) enters on the right, and is the major tributary
to this reach. Due to limited flow from Lake Fork, no reach break was made. The
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tributary mouth was flooded for over 100° upstream, creating a major backwater refuge.
Intact wetland areas with cattails and willows were noted here.

Photo 16. Historic photo of mouth of Lake Fork Canyon. Notice beaver activity at base of slope and density of aspen.

Comparative photos of historic and existing conditions of the resources around Lake Fork
Canyon.

Photo 17. Mouth of Lake Fork Canyon in 2002. Notice there are no aspen and less woody vegetation in floodplain.

43



Much of this meadow system may have been created by beaver activity and deposition,
although little current activity was observed. In the upper part of the meadows, near
Lake Fork Canyon, and the FS Road 376 crossing, the stream has flows at or near natural
grade, with banks lower than 3’ in height. The lower portion of Reach 2 is highly
entrenched, shaded by alders growing in the riparian terraces. In places, the old railroad
bed and FS Road 376 forces the stream to one side of the floodplain causing this
entrenchment. The headcutting creates some concern. If the channel continues to
headcut, the entire reach would become heavily entrenched (see Photo 18).

Photo 18. Reach 2, NSO 159, R76. Bank erosion along Rio Cebolla. Note amount of entrenchment and proximity to FS
Road 376.

Reach 2 includes a section of private property, the Horn Property. The Horn Property
was a homestead, 40 acres of which are still owned by the descendents of the original
family. Grazing in the past was heavy, attested to by the large cutbanks and bare upland
soils colonized by exotic vegetation such as thistle and mullen. Many of the riffles
throughout the reach contained high quantities of macrophyte vegetation. This vegetation
was observed to be stabilizing very large quantities of fine sediment.

The riparian community consists mostly of woody species such as alder with some
willow. Most of the ground was covered with various grass species, which are the
dominant riparian vegetation. Reach 2 is a meadow reach, with a wide-open valley
bottom. This vegetation helped stabilize the banks. The stable banks were covered with
grasses as well. The overstory outside of the riparian area was comprised mostly of
ponderosa pine.
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Non-native German brown trout were observed during the survey. Itis likely that the
native fish assemblage is found in this reach, except for Rio Grande cutthroat trout. In
addition, non-native salmonids, rainbow trout and cutbows, are likely present. Further
surveys need to be conducted to determine whether or not native fish reside in this reach.

Table 23. Water temperatures calculated from grab samples in

Reach 2.
Reach Max.Temp Avg.Temp Min. Temp |
2 68 64.4 60

No thermograph was placed in Reach 2, so there is no definitive temperature data
associated with Reach 2 to be compared to State and Forest water quality guidelines.
During the survey, grab temperatures were taken throughout the day. It was determined
from the grab temperatures that the overall maximum temperature for Reach 2 was 68° F,
the average temperature was 64.4° F, and the minimum was 60° F (see Table 23). The
water temperatures for Reach 2 fall within the tolerable range for RGCT, which is <64-
70°F.

Habitat Characteristics

During the habitat survey conducted on Reach 2, the river was broken up into a total of
67 NSOs, measuring 10,277 feet in length. Of the 67 NSOs, approximately 48% were
pools. However, these 32 pools comprised only 7.1% of the stream habitat for the entire
reach, 33 riffles accounted for 92.5% of the stream habitat (see Table 24). There is
almost 13 times as much riffle habitat than pool habitat. The lack of pool and side
channel habitat (0%) can be attributed to the entrenchment of the channel, decrease in
meander, channel degradation, loss of undercut banks, stream widening and shallowing,
extreme bank erosion, lack of LWD, and the deposition of sand and silt throughout the
reach. This entrenchment cuts the stream off from the floodplain, not allowing the
channel to meander through its floodplain. The amount of fine sediment in the stream is
also contributing to the lack of pool habitat

Table 24. Overall Stream Summary for Reach 2.

Reach 2
Stream Length Surveyed: 10277 feet 1.9 miles
Gradient: 0.7% Rosgen Channel Type: E5
Habitat Type  Total Number Total Feet % Stream Length % Stream Properly

Of Stream Habitat Functioning
Habitat Indicators

Pool . >30%
Riffle 33 9508 92.5 92.5 -
Culvert 1 35 0.3 0.3 -
Tributary 1 - - - -
Falls 0 0 0 0 -
Side Channel 0 0 - 0 -
Total 67 11011 100.0 100.0 -
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When compared to the matrix of factors and indicators of stream health condition for
historic and occupied Rio Grande cutthroat trout streams, Reach 2 is not properly

functioning for all criteria in the category of habitat characteristics and channel condition
(except pool quality and width-to-depth), and at risk for stream bank condition. LWD
was removed from this analysis, as Reach 2 is a meadow reach.

Table 25. Summary of Habitat and Substrate Percentages for Riffles in Reach 2.
Riffle Habitat Summary

Properly
Functioning
Indicators

<20.0

Avg.
Avg. Avg. Avg.
Reach Max.
lefles Length Width Depth Depth
288.1
Substrate Summ
Reach Sand Gravel Cobble Boulder Bedrock Total

* - substrate was recorded on 29 out of 33 riffles

Riffles in Reach 2 are not properly functioning for average sediment amounts, with
47.7% fines (sand, silt, and clay), which exceeds the <20% criteria (see Table 25). Reach

2 is a low gradient reach, and is conducive for the settlement of fine substrates. Sand is
typically collected in reaches with gradients such as Reach 2. However, this amount of
fine sediment is above natural amounts.

Table 26. Summary of Pool Habitat and Substrate Percentages in Reach 2.

Pool Habitat Summary

# of # of
# Avg Avg # of Pools Pools w/ Pools Pools
Avg. Avg. ) Avg. S . w/ Residual w/ w/
Reach chl:ls Length Width D'\ela)t(h PTC Rgzldtﬁal Pools/Mile Residual Depth Max. Max.
P p Depth >1’ >1'/Mile Depth Depth
>3’ >3'/Mile
2 32 22.9 8.0 1.9 