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INTRODUCTION 
 
A new coal-fired power plant is being proposed on the Navajo Indian Reservation in San 
Juan County in northwest New Mexico.  Related project components span some 35 
miles in length.  Since this project will cross jurisdictional waters of the U.S. (i.e., those 
lands that fall under the jurisdiction of Section 404 of the Clean Water Act), this study 
was conducted to identify the location and type of waters of the U.S. present within 
specific project boundaries (e.g., power plant site and water well field) and along linear 
project components (e.g., overhead transmission lines, waterlines and roads).  
 
This Report (i.e., delineation) is required by the Army Corps of Engineers (Durango 
Regulatory Office - Albuquerque District) in order to obtain a Jurisdictional Determination 
letter from that office.  Once the mapping is approved, via a Jurisdictional Determination 
letter, the location, size and type of Waters of the U.S. impacted by the project will be 
evaluated using the contents of the Report.  Should additional project features be 
proposed beyond what can reasonably be approximated using results of Report, 
additional field mapping may be required by the Army Corps of Engineers.   
 
As with any delineation, the Army Corps of Engineers makes the final determination.  
Waters of the U.S. identified herein represent required features that qualify as 
jurisdictional based on current Section 404 guidelines. 
 
LOCATION 
 
This large project area is located in northwest New Mexico approximately 21 miles south 
of Shiprock, New Mexico and 24 miles southwest of Farmington.  The proposed power 
plant will be located approximately 14 miles south of the existing coal-fired Four Corners 
Power Plant.  High voltage overhead transmission lines will run northward from the plant 
towards the Four Corners Power Plant, continue northward over the San Juan River and 
tie into the existing Navajo Transmission Project power lines located fives miles 
northeast of Shiprock.  Project components and study area are located within the Navajo 
Indian Reservation (see Location – Project Component Map). 
 
The project area is located in an arid, high elevation desert.  Project area elevations 
range between 5,000 and 5,500 feet (MSL).  The majority of the project area is rural with 
only a few scattered tribal member home sites, except near the San Juan River.  
Vehicular access to most project components is limited since most roads are 
unimproved or non-existent.  Fences and washed out roads make access even more 
difficult, except by foot or four-wheeler. 
 
METHODS 
 
Determinations, measurements of waters of the U.S. (Waters) and mapping was 
performed in the field on May 18, June 12 - 15, June 17, June 20, August 30 and 
November 6, 2006 by Mark Oliver and Tyler Scheid.  Project area boundaries (e.g., 
power plant, well fields) and linear features (e.g., power lines, waterlines, roads) were 
loaded into a GPS unit to accurately locate them in the field.  Linear project features 
were traveled and surveyed using a combination of walking, four-wheeler and vehicle.  
Waters were only mapped where they intersected with a linear project feature (i.e., 
Waters were not mapped along existing access roads, two-tracks, etc. in the vicinity of a 
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linear feature since it is unclear where actual temporary or permanent road crossings will 
occur).  Mapping within the well fields and power plant site also relied on foot, four-
wheeler and vehicular access using meandering transects in an attempt to identify 
Waters within the project component boundary.  To connect Waters mapped in the 
upper portion of the watershed with the same feature mapped in the lower watershed 
(i.e., not every Waters was walked for its full length with a project boundary), some 
interpolation was required using topographic maps and aerial photographs.   
 
Protocols specified in the Army Corps of Engineers’ Wetland Delineation Manual (1987) 
were used to make upland-wetland determinations, where wetlands were encountered.  
Where wetlands were encountered, a Wetland Data Form was completed.  No Wetland 
Data Forms were completed for “non-wetland” Waters features (i.e., channels).  The vast 
majority of the project area does not support wetland conditions, based on the lack of all 
three wetland indicators (vegetation, hydrology and soils).  Soil pits were only dug at two 
locations where hydrophytic vegetation was present.  Areas adjacent to these soil pits 
were inundated as a result of a pond and water discharging from an artesian well.   Due 
to the arid nature of the area, jurisdictional areas were limited to landforms that convey 
flowing water frequently enough that erosional and depositional processes have created 
defined bed and bank features. 
 
Water conveyance features with a defined channel bed and bank wider than 12 inches 
were mapped as jurisdictional Waters.  Channel width and depth was based on ordinary 
high water mark (OHWM) concepts.  However, OHWM determinations are less clear in 
arid environments compared to lakes and perennial channels.  OHWM determinations 
for this study relied on a working knowledge of fluvial geomorphologic processes.  
Geomorphic channel features, such as the elevation and location of a depositional bar 
were the primary indicators used to identify the OHWM.   
 
Professional judgment and applied experience were used to identify the appropriate 
geomorphic feature, differentiate which feature to use when two or more similar features 
existed and make width and depth measurements.  The elevation of the OHWM was 
determined first based on physical features.  The horizontal channel width at the OHWM 
elevation and the vertical distance between the channel thalweg and the OHWM 
elevation were measured and recorded.  A color digital photograph and a GPS point 
were taken at each encountered Waters. 
 
The GPS unit used for mapping is a Trimble Geo XT, which typically has sub-meter 
accuracy (horizontal) with post-processing.  Survey points were downloaded, processed 
and overlain onto GIS project maps. 
 
RESULTS 
 
The foldout Waters of the U.S. Maps show the various project components and mapped 
Waters.  For each mapped Waters, a sample point identification label has been 
assigned.  The spreadsheet lists for each sample point, the photograph number, whether 
wetland indicators were present (if so, the wetland community type) and whether a 
defined channel was present (if so, the width and depth of the OHWM).  Photographs 
are contained on a CD in the back of this Report. 
 
In addition to the topographic maps showing project components and mapped Waters, 
they also show drainage channels which were obtained from the U.S. Geological Survey 
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(USGS) National Hydrography Dataset (blue lines).  Not all USGS-defined channels 
contain defined bed and bank features. Some defined bed and bank channels were 
encountered that were not mapped by the USGS National Hydrography Dataset.  The 
blue lines have been included on these maps for informational purposes only. 
 

Vegetation 
The vast majority of the project area supports vegetation typical of the region’s arid 
climate.  In general, there was little, if any, difference in vegetation along channels 
determined to be jurisdictional compared to adjacent lands since the hydrologic regime 
of the channels has little affect on vegetation.  A few scattered tamarisks (Tamarix spp.) 
exist along some of the larger washes but their presence was not common or dominant. 
 
Vegetation present within the project area are presented below. 

 
Species List 

Common Name Scientific Name Indicator Status 
Alkali sacaton Sporobolis airoides FAC 

4 wing salt bush Atriplex canescens UPL 
Shadscale saltbush Atriplex confertifolia NL – UPL 

Rabbitbrush Chyrothamnus spp. NL – UPL 
Galleta Pleuraphis spp. NL – UPL 

Indian Ricegrass Oryzopsis hymenoides FACU- 
Tumbleweed  Salsola tragus FACU 

Tamarisk Tamarix spp. NI 
Broom snakeweed Gutierrezia sarothrae NL - UPL 

Greasewood Sarcobatus vermiculatus FACU+ 
 
Two small areas were encountered that supported a dominance of hydrophytic 
vegetation.  One is located near the proposed power plant access road (sample point 
RWET1) and the other is near Alternative B water well field (sample point WFWET1).  
Vegetation at sample point RWET1 was dominated by tamarisk (canopy) and an 
unidentifiable forb understory (unidentifiable due to intensive livestock grazing at this 
site).  Vegetation at sample point WFWET1 was dominated by “marsh” species which 
was a result of a flowing artesian well.  Although this area was also intensely grazed, 
vegetation to at least the genus level was identified.  See Wetland Data Forms for 
vegetation data.  
 

Hydrology 
Based on long-term data from Shiprock, New Mexico, the area receives approximately 7 
inches of precipitation annually.  Monsoonal rains, which provide a large percentage of 
the annual moisture, produce high intensity short duration thunderstorms.  Runoff from 
these rainfall events produce the dominant channel forming flows but are inadequate to 
provide long duration hydrologic conditions necessary to support wetland conditions in 
most years.   
 
In addition to the aforementioned two wetland areas, only one channel contained 
saturated soils.  Soil saturation was related to flowing water (~ 0.25 ft3/second), which 
appeared to be very sporadic in nature since vegetation along the channel was not 
significantly different that any of the other washes encountered.  The water source in this 
Waters (sample point T25) was assumed to be from irrigation runoff associated with the 
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Navajo Agricultural Products Industry (NAPI) project and/or the active coal mine 
operation.  All other channels and on-channel impoundments were dry. 
 
Sheet flow within broad concave topography is somewhat common within the project 
area.  Organic debris accumulated on the upstream side of rooted vegetation indicates 
runoff does occur through these areas.  However, many of these areas do not support a 
defined bed and bank feature and were therefore not mapped as Waters. 
 
The two wetland areas have soil saturation in the upper 12” of the soil horizon.  The 
source of hydrology at wetland RWET1 was from an on-channel impoundment and 
reportedly from an artesian well, although no well feature was observed.  The majority of 
this area supported open water with vegetation only along its mildly sloping eastern side.  
Wetland near WFWet1 was supported by an artesian well.  Water from the well spilled 
into a watering trough and then discharged onto the ground where it spread out creating 
a wetland area that supports surface saturation and shallow inundation for several 
hundred feet downstream.  At the downstream end of the wetland, a large on-channel 
impoundment had been constructed which supported open water.  Both wetland areas 
were used intensively by livestock. 
 

Soils 
Project area soil information was obtained from the Soil Survey of San Juan County, 
New Mexico, Eastern Part (1977, USDA Soil Conservation Service) and Soil Survey of 
Shiprock Area, Parts of San Juan County New Mexico and Apache County, Arizona 
(1992, USDA Natural Resources Conservation Service).  Due to large area 
encompassed by this project, only general soil map units are presented.  The General 
Soil Map Unit map and corresponding project-area soil descriptions for each soil unit are 
provided herein.  The Chaco River is the approximate boundary between the two soil 
surveys. 
 
East of Chaco River  Soils east of the Chaco River within the project area are General 
Soil Map Units 6 and 8.  Map Unit 6 (Sheppard-Huerfano-Notal) soils are shallow to 
deep, level to steep, well drained to somewhat excessively well drained that formed in 
alluvial and eolian materials.  Surface layers have light soils colors.  Map Unit 8 
(Badland-Rock outcrop-Monierco) soils are level to gently sloping, well drained soils that 
formed in alluvial and eolian materials.  Where soils do exist, surface soils are light in 
color. 
 
West of Chaco River  Soils west of the Chaco River and north of the San Juan River 
within the project area are General Soil Map Units 1, 2, 3 and 4.  Map Unit 1 (Nageezi-
Fruitland-Bebeevar), along the San Juan River, is characterized by deep, well drained to 
moderately well drained soils on flood plains, river terraces and fan terraces.  Surface 
soils contain a high percentage of sand and are light in color.  Map Unit 2 (Persayo-
Fordbutte-Ravola) soils are shallow to deep, well drained on alluvial fans, flood plains 
and plateaus. Surface soils are light colored and contain a high percentage of sand.   
Map Unit 3 (Kimbeto-Farb-Denazar) soils are shallow to deep, well drained to somewhat 
excessively well drained on plateaus and mesas.  Surface soils are light colored and 
contain a high percentage of sand.  Map Unit 4 (Tewa-Kimbeto-Shiprock) soils are deep 
to very deep, well drained on fans and plateaus.  Surface soils are light colored and 
contain a high percentage of sand. 
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Based on a limited number of soil pits, soils characteristics observed in the field match 
those presented above (i.e., soils were generally sandy and light colored).  None of the 
project area soils were listed as hydric nor were hydric soils encountered except at the 
two wetland sites.  Soil pits dug at the two wetland areas support hydric soil conditions.  
Indicators include low chromas and redox features.  The remainder of the study area 
does not have appropriate soil and hydrology conditions required for the development of 
hydric soils. 
 
SUMMARY 
 
As part of the environmental review and permitting process for the proposed Desert 
Rock Energy Project located east and south of Shiprock, New Mexico, a field 
determination was performed to identify jurisdictional Waters per Section 404 of the 
Clean Water Act.  Field work for this first phase of mapping was performed from May 18 
through November 6, 2006.  Mapping herein is limited to where a linear project 
component (i.e., waterline, road, transmission line) crosses a Waters and to areas within 
project component boundaries (i.e., power plant site and well fields).  This Report will be 
submitted to the Army Corps of Engineers for the purposes of obtaining a Jurisdictional 
Determination letter.  Once the JD Letter is obtained, the contents of this Report will form 
the basis for quantifying impacts to Waters of the U.S. 
 
Channels that support a defined and bed feature with an OHWM width greater than 12” 
were mapped as jurisdictional (per Deanna Cummings, USACOE Durango Regulatory 
Branch).  OHWM width and depth, a photograph and a GPS point were taken at each 
encountered Waters.  OHWM was based on geomorphic features present within the 
subject channel and identified using professional judgment and fluvial geomorphic 
experience.  As a result of artesian wells and/or on-channel impoundment, two wetland 
areas that support wetland indicators were identified.  Wetland Data Forms for the two 
wetland areas are in the Appendix. 
 
USGS topographic base maps are attached that show project component alignments 
and locations, a sample point number for each mapped Waters and USGS National 
Hydrography Dataset (e.g., channels designated by a blue line).  The attached 
spreadsheets list each sample point, provide the corresponding photograph number, 
state whether wetland indicators were present (if so, the wetland community type) or a 
defined channel was present (if so, the width and depth of the OHWM).  A photograph of 
each mapped Waters is contained on a CD. 
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APPENDIX 
Location - Project Component Map 

Index Map for Waters of the U.S. Maps 
Waters of the U.S. Maps 1 through 8 

Characteristics of Jurisdictional Waters of the U.S. Spreadsheet 
Soil Maps & Descriptions 

Wetland Data Forms 
Examples of Surveyed Waters of the U.S. (Photographs) 

Photographs (on CD) 
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Desert Rock Power Project
Characteristics of Jurisdictional Waters of the U.S. 

prepared by: Basin Hydrology, Inc. & Ecosphere Environmental Services
Nov. 9, 2006 (updated 1-8-07)

Sample Point ID Photograph # Vegetation? Hydrology? Soils? Comm. Type Defined Channel?
(Yes/No) (Yes/No) (Yes/No) (Yes/No) (inches) (feet) (inches) (feet)

POWER PLANT SITE
PP1 186 N N N Y 30 8
PP4 339 N N N Y 18 3
PP5 340 N N N Y 25 3
PP6 341 N N N Y 40 4
PP7 342 N N N Y 19 3

PP8 (Pinabete Wash - west) 343 N N N Y  22 14
PP9 (Pinabete Wash - east) 344 N N N Y 36 15

PP10 346 N N N Y 16 3
PP11 4 N N N Y 35 8
PP12 6 N N N Y  9.5 15

PP100 (top) 1205 N N N y 25 6
PP101 1216 N N N Y 44 12

PP102 (bottom) 1217 N N N Y 15 3
PP103 (top) 1218 N N N Y 14 3

PP104 (bottom) 1219 N N N Y 24 4
PP105 (top) N N N Y 24 4

PP106 (bottom) 1220 N N N Y 19 5
PP107 (top) N N N Y 19 5

PP108 (main channel) 1221 N N N Y 55 12
PP108 (tributary) 1222 N N N Y 33 6

COAL PROCESSING PLANT SITE
CP1 1205 N N N Y 54 9

CP2 1206 N N N Y 15 3
CP3 (top) 1207 N N N Y 15 2

CP4 1211 N N N Y 30 3
CP5 1212 N N N Y 42 5

CP6 1214 N N N Y 19 5
CP7 1215 N N N Y 14 3
CP8 (end tributary) 1216 N N N Y 13 3

CP9 (confluence) 1217 N N N Y 19 5
CP10 N N N Y 19 3

POWER PLANT ACCESS ROAD
R1 184 N N N Y 30 7
R2 N N N Y 33 8
R3 185 N N N Y 72 18

RWET1 29 Y Y Y seasonal pond N
scrub-shrub/OW

SP1 1376 Y N N below OHWM N
SP2 1383 N N N below OHWM N
SP3 1389 Y N N below OHWM N

EXISTING BURNHAM ROAD
BR1 (Trib. of Cottonwood Wash) 1327 N N N Y  25 20

BR2 (Cottonwood Wash) 1330 N N N Y  39 32
BR3 (Pinabete Wash) 1330 N N N Y  39 33

WetlandCharacteristics
Width Depth

OHWM Characteristics

Desert Rock Energy Project
Waters of the U.S. Data 1

*FINAL*
January 8, 2007



Sample Point ID Photograph # Vegetation? Hydrology? Soils? Comm. Type Defined Channel?
(Yes/No) (Yes/No) (Yes/No) (Yes/No) (inches) (feet) (inches) (feet)

OVERHEAD TRANSMISSION LINE
T1 188 N N N Y 52 10
T2 190 N N N Y 23  7
T3 191 N N N Y 23 7
T4 194 N N N Y 61 30
T5 195 N N N Y 52 7
T6 196 N N N Y 14 4
T7 197 N N N Y 28 6
T8 198 N N N Y 21 4
T9 199 N N N Y 20 4

T10 200 N N N Y 13 16
T11 201 N N N Y 86 17
T12 202 N N N Y 46 20
T13 203 N N N Y 46 20

T14 (Chaco River) 206-207 N N N Y 76 36
T17 210 N N N Y 17  4
T18 211 N N N Y 12 3
WT2 212 N N N Y 22 4
T19 213 N N N Y 13 5
T20 214 N N N Y 21 6
T21 215 N N N Y 14 3
T22 216 N N N Y 23 4
T23 217 N N N Y 22 3
T24 219 N N N Y 30 15
T25 220 N N N Y 23 32
T26 221 N Y??? N Y 16 3
T27 222 N N N Y 16 4
T28 223 N N N Y 49 7
T29 225 N N N Y 15 3
T30 226 N N N Y 15 2
T31 227 N N N Y 24 5

T32 (abv headcut) 228 N N N Y 18 2
T33 (blw headcut) 229 N N N Y 18 2

T34 230 N N N Y 45 7
T34-1 (San Juan River) 444 N N N Y 475 ???

T35 231 N N N Y 27 4
T36 232 N N N Y 17 3
T37 233 N N N Y 84 13
T38 234 N N N Y 27 4
T39 235 N N N Y 65 10

WetlandCharacteristics
Width Depth

OHWM Characteristics

Desert Rock Energy Project
Waters of the U.S. Data 2

*FINAL*
January 8, 2007



Sample Point ID Photograph # Vegetation? Hydrology? Soils? Comm. Type Defined Channel?
(Yes/No) (Yes/No) (Yes/No) (Yes/No) (inches) (feet) (inches) (feet)

OVERHEAD TRANSMISSION LINE (cont.)
T40 236-237 N N N Y 58 16
T41 238 N N N Y 56 7
T42 239 N N N Y 20 5
T43 240 N N N Y 22 5
T44 241 N N N Y 25 6
T45 242 N N N Y 25 4
T46 243 N N N Y 18 3
T47 244 N N N Y 16 3
T48 245 N N N Y 15 3
T49 246 N N N Y 13 3
T50 247 N N N Y  11.6 18
T51 248 N N N Y 64 12
T52 249 N N N Y 30 4
T53 250 N N N Y 84 12

T54.1 251 N N N Y 22 3
T54.2 N N N Y 12 2
T55 252 N N N Y 27 3
T56 253 N N N Y 30 4
T57 254 N N N Y 23 18
T58 255 N N N Y 60 3

TRANSMISSION LINE CONSTRUCTION ROAD NORTH OF HWY. 64
R200 448 N N N Y  14 24
R201 449 N N N Y  6 16
R202 450 N N N Y 40 12
R203 451 N N N Y  6 16

R204 (T57) 452 N N N Y  23 18
R205 453 N N N Y 24 4
R206 454 N N N Y 40 6

R207 (T53) 250 N N N Y 84 12
R208  N N N Y 38 14

WetlandCharacteristics
Width Depth

OHWM Characteristics

Desert Rock Energy Project
Waters of the U.S. Data 3

*FINAL*
January 8, 2007



Sample Point ID Photograph # Vegetation? Hydrology? Soils? Comm. Type Defined Channel?
(Yes/No) (Yes/No) (Yes/No) (Yes/No) (inches) (feet) (inches) (feet)

WATER WELL FIELD (ALT. A)
WF1 292 N N N Y 17 3
WF2 293 N N N Y 12 2
WF3 294 N N N Y 20 2
WF4 295 N N N Y 16 3
WF5 296 N N N Y 17 2
WF6 297 N N N Y 16 3
WF7 298 N N N Y 16 2
WF8 299 N N N Y 20 2
WF9 300 N N N Y 16 2

WF10 301 N N N Y 16 3
WF11 302 N N N Y 18 3
WF12 303 N N N Y 16 2

WFWET1 307 Y Y Y artesian well fed N
wet meadow

WATER TRANSMISSION LINE (ALT. A)
W1 256-257 N N N Y 40 5
W3 259 N N N Y 27 6
W4 260 N N N Y 30 8
W5 261 N N N Y 22 5
W6 262 N N N Y 30 5
W7 266 N N N Y 17 4
W8 267 N N N Y 17 4
W9 268 N N N Y 15 2
W10 269 N N N Y 17 2
W11 270 N N N Y 18 3
W12 271 N N N Y 17 2
W13 272 N N N Y 16 2
W14 273 N N N Y 16 2

W15 (Chaco River) 18 N N N Y  35 3.5

WATER WELL FIELD (ALT. B)
NEW WF1 345 N N N Y 23 3

WetlandCharacteristics OHWM Characteristics
Width Depth

Desert Rock Energy Project
Waters of the U.S. Data 4

*FINAL*
January 8, 2007

















































Desert Rock Power Plant 
Examples of Surveyed Waters of the U.S. 

 

 
6-13-06 #213 (T19 – 13” x 5”) 
 
 
 

 
6-14-06 #241 (T44 – 25” x 6”) 
 
 
 



 
5-18-06 #4 (PP11 – 35” x 8”) 
 
 

 
6-15-06 #254 (T57 – 23’ x 18”) 
 




