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I. INTRODUCTION 

At the request of Southwestern Public Service Company (SPS), a subsidiary of Xcel Energy, PBS&J 
conducted an intensive archeological survey of a proposed 115-kilovolt (kV) overhead transmission line 
right of way (ROW), in Dallam and Hartley counties, Texas (Figure 1). The Dallam to Channing line 
represents one of four transmission line segments, together totaling about 182 miles (293 kilometers 
[km]) in length by 70 feet (ft) in width, to be built by Xcel Energy. The survey results of each segment 
will be reported in individual interim reports. Once survey on all segments has been completed and the 
interim reports have been reviewed and finalized, a single stand-alone report documenting the survey 
results for all four segments will be submitted to the Texas Historical Commission (THC). The ROW for 
the present Dallam to Channing segment is approximately 33.5 miles (53.8 km) in length. The 
transmission line will be supported by single- and double-pole structures. The locations for the poles have 
yet to be determined. 

This survey was conducted during March 2009. The Principal Investigator was David Sherman and the 
field lead was Russ Shortes. Other field personnel included Frank King, Sarah Seals, and Darren 
Schubert.  

The survey resulted in the location of two newly recorded archeological sites and a single isolated find. 
All of the sites were defined based on surface expression. A systematic program of shovel testing 
conducted on the two sites and isolate failed to identify any subsurface cultural deposits. The two sites 
were identified as historic domestic remains, and the isolate was a distal point fragment. It is the opinion 
of the Principal Investigator that none of these resources meets the criteria warranting National Register 
of Historic Places (NRHP) inclusion, and further investigation is neither warranted nor recommended. 
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III. GEOARCHEOLOGICAL INVESTIGATIONS 

An important research goal was to identify landforms that have aggraded during the Holocene and have 
the potential to harbor deeply buried archeological materials.  

Although the use of backhoe trenches to investigate alluvial, colluvial, and Aeolian settings for potential 
buried archeological sites is conducted for some linear survey projects in Texas, it is not recommended 
that such trenching be conducted in settings where transmission structures are to be constructed. 

Identification of buried cultural resources within the proposed ROW that would be adversely affected by 
construction of a support structure on a proposed transmission line would normally involve trenching at 
the proposed location of the structure. However, excavation of one or more backhoe trenches at a 
proposed structure location would be destabilizing in regard to construction of the structure since 
undisturbed soil is necessary to support the structure foundations. If the soil is disturbed, then the 
structure would have to be moved up or down the proposed line 25 to 30 ft (7–10 m) to clear the previous 
excavations.  

In order to avoid making a proposed structure location unsuitable for construction, trenching would have 
to be conducted a safe distance away from the proposed structure location in order to not impact the 
integrity of the installed structure. While this distance varies based on the nature of the subsurface 
material that will support the structure, as a general practice, there should not be any disturbance within a 
cone formed by a 45-degree angle from the base of the foundation hole. Thus, a foundation that extended 
25 ft (7.6 m) deep would require a distance no closer than 25 ft (7.6 m) in any direction. It should be 
stressed that this is a best-case scenario—in less-consolidated sediment, a cone formed by a 60-degree or 
greater angle would be necessary. Unfortunately, the trenching location would not then be within the APE 
for the structure. The data gathered at such a location would yield no useful information regarding the 
impact of the proposed transmission structure at its actual location. The presence or absence of cultural 
remains at the trenching site would have little bearing on determining the potential impacts of the project 
within the APE.  

If the only way to determine whether a proposed structure will impact cultural resources within the APE 
is to sample at the structure site, then the best sampling method that achieves that objective is to monitor 
the soil as it is removed (typically, by using an auger) from the foundation excavation. The following 
steps are proposed as a standard set of procedures to be followed: 

• The surface survey, with shovel testing, will be conducted along the proposed ROW, following 
the procedures detailed in this research design; 

• As part of the background research for the project, the geoarcheology and alluvial stratigraphy of 
the area will be reviewed, and known buried cultural resource sites will be identified; 
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• As part of the fieldwork, the specific ROW will be evaluated regarding the potential for buried 
sites in light of what is already known about the geoarcheology of the project area; 

• The project archeologist will utilize these evaluations to recommend to Xcel those areas along the 
project ROW that should be subjected to geoarcheological monitoring if a transmission structure 
is to be constructed in any of those areas. Xcel will adhere to these recommendations and will 
ensure that an archeologist is available to observe the soil excavations in these sensitive areas; 
and  

• The archeological report prepared for the THC will present the evaluation for potential buried 
cultural sites and the archeologist’s recommendations regarding the need for geoarcheological 
monitoring. 

Geoarcheological monitoring of the drilling operation will involve examination of the soil as it is 
removed from the auger holes in order to identify any cultural remains that might have been disturbed by 
the augering. The locations of the foundation holes are generally shot-in by surveyors prior to the arrival 
of the drill rig. These locations will be recorded using a Global Positioning System (GPS) receiver and 
noted on a USGS 7.5-minute quadrangle map. The augering proceeds relatively slowly, and generally in 
increments of about 2 to 3 ft (ca. 60 to 100 cm), depending on the density of the sediment. Observations 
will generally be limited to when the auger is removed and reverse-spun to clean it. When the auger is 
extracted from the hole, much of the fill is removed with it. The fill will be visually examined at this time, 
within the limitations of safety, to identify strata with a high probability for containing cultural resources. 
A small sample will be screened through ¼-inch (6.4-millimeter) hardware cloth—about 0.25 gallon 
(2 liters) every time the auger is extracted and before it is reverse-spun. If the soil matrix is dominated by 
clay, it will be broken up and examined by hand rather than screened. Sediments and soils will be 
described following the guidelines and terminology established by the National Soil Survey Center 
(Schoeneberger et al. 2002) and using the U.S. Department of Agriculture, Natural Resources 
Conservation Service Pedon Description Form. Soil colors will be identified using a Munsell Soil Color 
Chart and will be recorded while samples are moist, if possible. Profiles will initially be described in 
“zones” without differentiating between lithologic or pedologic features and will later be given soil 
horizon designations. All depths will be measured from the ground surface or estimated based on the 
depth of auger penetration. 

If either definite archeological remains (e.g., chipped stone, burned rock, etc.) or potential archeological 
remains (e.g., mussel shell, bone, baked clay, etc.) are identified in an auger hole, their presence will be 
noted on the Pedon Description Form being completed for that hole. The augering will be stopped 
temporarily, and a larger sample of soil from the hole will be screened. If it can be determined from the 
contents of the auger hole that significant archeological remains are present, operations will be halted and 
a decision made as to whether the proposed structure needs to be moved. Examples of significant 
archeological remains that would result in the structure being relocated include, but are not limited to, a 
dense artifact-bearing occupation surface, a kitchen midden with well-preserved faunal and botanical 
remains, evidence of an intact cultural feature with datable remains, or human remains suggesting primary 
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interment. When such significant sites are damaged during the original augering for the foundation, 
consultation with the THC will be undertaken to determine whether mitigation is necessary and what 
form that mitigation will take. 

As noted above, if significant archeological remains are identified in any auger hole, the operation will be 
suspended and the on-site archeologist will contact the project Principal Investigator, if the two are not 
the same. The on-site archeologist will describe the relevant finds to the Principal Investigator and render 
a professional opinion regarding the research potential of the finds and the likelihood of additional 
damage to the resource should the augering proceed. Circumstances that may result in a determination 
that no additional damage will be done to the resource include, but are not limited to, the following. 

• The discovery is made in the single foundation hole for a pole support, and in the estimation of 
the on-site archeologist, the augering has already penetrated through the archeological deposits. 

• The discovery is made in the last of four foundation holes for a lattice-tower support; in the 
estimation of the on-site archeologist, the augering has already penetrated through the 
archeological deposits; and none of the previous three foundation holes revealed any 
archeological remains. 

• The discovery is made in one of the four foundation holes for a lattice-tower support; in the 
estimation of the on-site archeologist, the augering has already penetrated through the 
archeological deposits; and, in the estimation of the on-site archeologist, surface topography or 
other unique features of the location indicate that it is unlikely that augering of the remaining 
foundation holes will encounter any additional archeological remains. 

If the discovery occurs during normal working hours, the THC Archeology Division (512-463-6096) will 
be contacted in Austin. With due consideration to the recommendations of the on-site archeologist, the 
Principal Investigator will present his own recommendations regarding treatment of the discovery to the 
THC Project Reviewer. If the Principal Investigator and the THC Project Reviewer agree that the 
archeological deposits will not suffer any additional adverse effect, the foundation augering will be 
allowed to proceed and the structure completed. If the Principal Investigator and the THC Project 
Reviewer agree that the discovery will suffer additional adverse effect if the augering is allowed to 
continue, then the Principal Investigator will immediately notify the Xcel Project Manager, or their 
representative, of this determination and the structure will be moved.  

Since a decision to either continue or suspend operations needs to be made in a timely manner because the 
construction crews have already been mobilized, the auger hole cannot be left open overnight, and 
erection of the structure is scheduled to commence as soon as soil removal is completed, if appropriate 
THC personnel are not available, the decision to either suspend augering or to proceed with the operation 
will fall on the Principal Investigator, in consultation with the on-site archeologist. If the Principal 
Investigator determines that the archeological deposits will not suffer any additional adverse effect, the 
foundation augering will be allowed to proceed and the structure completed. If the Principal Investigator 
determines that the archeological deposits will suffer additional adverse effect if the augering is allowed 
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to continue, then he will immediately notify the Xcel Project Manager, or their representative, of this 
determination and the structure will be moved. When the augering of a significant site is allowed to 
continue and the foundation completed, consultation with the THC will be undertaken to determine 
whether mitigation is necessary and what form that mitigation will take. 

Under certain circumstances, moving a structure whose foundation adversely impacts a significant 
archeological site may not be possible for engineering reasons. The most notable example of this is in the 
case of a “corner” or “turning” structure, placed where the ROW changes direction. Such structures 
cannot be relocated without, at a minimum, redesigning the project and acquiring new ROW. In these 
cases, the foundation augering will be allowed to continued, but at a significantly reduced pace, with 
more-careful screening of a larger sample of the fill from each of the remaining foundation holes. When 
the augering of the foundation is completed, consultation with the THC will be undertaken to determine 
whether mitigation is necessary and what form that mitigation will take. 

If significant archeological remains are located in a foundation hole, additional investigations to define 
the extent and depth of the site will be conducted within the project APE. A smaller, truck- or tractor-
mounted auger will be used so as to avoid destabilizing the transmission structure. Beginning from the 
structure foundation, small auger holes (approximately 1 ft [30 cm] in diameter) will be drilled along 
transects radiating outward in appropriate directions. Generally, these additional smaller auger holes will 
be placed approximately 16 to 32 ft (ca. 5–10 m) away from each structure footing and will be drilled to a 
depth sufficient to assess the archeological deposits. A minimum of six smaller auger tests will be 
excavated at each location, based on the size of the site. 

The location of the structure foundation hole will already have been recorded using a GPS receiver, and 
the position noted on a USGS map. Each of the additional auger holes will also be located using a GPS 
receiver. A sketch map will be drawn, showing the location of the initial, positive foundation hole in 
relation to the surrounding auger holes, either positive or negative, and any other salient features in the 
vicinity of the site. A temporary field designation will be assigned, and a TexSite form will be completed 
and submitted to the Texas Archeological Research Laboratory for assignment of a permanent trinomial 
designation.  

In regard to assessing the research potential of a cultural resource site buried in floodplain sediments, two 
things are worth noting:  

• Such sites generally represent single-component occupations that are relatively rapidly buried by 
alluvial sediment, thus preserving features, activity loci, and unmixed artifact assemblages 
(Ferring 1986, 1987, 1992); and 

• Such sites generally represent short-term occupations that are characterized by low densities of 
artifacts, but relatively high densities of preserved subsistence remains, such as faunal bone and 
mussel shells (Peter et al. 1987; Prikryl and Yates 1987).  
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This means that, by definition, buried alluvial sites have a higher probability of yielding data important 
for understanding regional prehistory than do upland sites on stable, nonaggrading surfaces. 

Immediately following the completion of the monitoring, a short letter report will be submitted to Xcel 
for review and transmittal to the THC. This letter report will be in the form of a summary memo and will 
present information on the methodology used to conduct the monitoring, descriptions of any cultural 
resources identified, and recommendations regarding their research potential. Following the completion 
of all monitoring, the results will be incorporated into the draft report of the findings of the entire project 
and will be submitted to Xcel for review and transmittal to the THC. 
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IV. MITIGATION OF SIGNIFICANT  
CULTURAL RESOURCES 

In those instances when the foundation augering is found to have damaged a significant archeological site, 
some form of mitigation will probably need to be undertaken to mitigate the construction damage. Given 
the potential variability in site size and depth, the specific mitigation measures to be undertaken in any 
particular case will be determined following consultation with the THC and may include hand excavation 
of archeological deposits sufficient to interpret the site. 



 

100001202/090111 10 

V. RESULTS 

The vast majority, nearly 70 percent (23.1 miles), of the project ROW was considered to be MPAs. There 
were slightly more HPAs, 16 percent (5.5 miles), than LPAs, 14 percent (4.8 miles). The HPAs were 
primarily associated with Rita Blanca and Los Redos creeks. The LPAs include several gravel quarries 
and other areas substantially impacted by earth-moving activities, and steep slopes above Rita Blanca 
Creek. 

A total of 214 shovel tests were excavated during the survey, of which 107 were in HPAs, 96 in MPAs, 
and the remaining 11 were in LPAs (Appendix A). A total of 15 shovel tests were excavated to define the 
boundaries of the two newly recorded sites and the isolated find. Of this number, seven were on isolate 
IFDS62, while four each were excavated on 41HT62 and 41DA45. Only one shovel test, SST 1 on site 
41HT62, was culturally positive. The soils encountered in shovel tests ranged from sand to sandy loam, to 
silty sand to sandy clay, and clay. Site locations are provided in Appendix B (not for public disclosure).  

Ground surface visibility ranged from 100 to 10 percent. The best visibility occurred in recently plowed 
agricultural fields; the worst visibility occurred in pastures with dense grasses.  

An important research goal of the survey was to identify aggrading landforms within the ROW. The 
assessment was done through on-ground examination of the project ROW as well as through research of 
published soil descriptions.  

There are 17 soil types mapped within the ROW (United States Department of Agriculture 2009). Table 1 
below lists each soil type by its total length and percent within the ROW and its age. The soils present on 
87 percent of the ROW formed in eolian sediments that were deposited prior to the Holocene. These soils 
are thought to have a low potential of harboring deeply buried cultural materials and include Dallam 
loamy fine sand, Dallam fine sandy loam, Dumas loam, Gruver loam, Perico fine sandy loam, Rickmore 
fine sandy loam, Sherm silty clay loam, Spurlock fine sandy loam, and Sunray clay loam. 

Bippus, Lincoln, and Mobeetie series soils are thought to have a higher potential to contain deeply buried 
cultural remains. Because of the sandy texture of Mobeetie series soils, where the soils occur on lower 
slope components, they have the potential to contain cultural deposits buried through colluvial deposition. 
However, the integrity of any buried cultural material may not be very good. Mobeetie soils can also 
develop in alluvium.  

Together, these three soils occur on 1.8 percent of the project area and are limited to the floodplain of Rita 
Blanco Creek. It is recommended that deep impacts to this floodplain be avoided. If avoidance is not 
possible, it is recommended that the soil be monitored by an archeologist as it is removed during the 
foundation excavation.  
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Table 1: Dallam to Sherman Soils 

Soil Name 
Sum of Soil 
Length (ft) 

Percent of 
Segment Age of Sediments 

Berda loam, 3 to 5 percent slopes 1,764.07 0.85 Miocene-Pliocene sediments 
Berda loam, 5 to 8 percent slopes 9,858.31 4.74 Miocene-Pliocene sediments 
Berda-Potter complex, 15 to 50 percent 
slopes 

1,175.82 0.57 Miocene-Pliocene sediments 

Berda-Veal association, undulating 5,967.93 2.87 Miocene-Pliocene sediments 
Bippus clay loam, 0 to 1 percent slopes 771.57 0.37 Alluvial sediments of Miocene-

Pliocene age 
Bippus clay loam, 1 to 3 percent slopes 127.23 0.06 Alluvial sediments of Miocene-

Pliocene age 
Dallam loamy fine sand, 0 to 3 percent 
slopes (W) 

8,452.21 4.06 Pleistocene eolian sediments 

Dallam fine sandy loam, 0 to 1 percent 
slopes (W) 

38,175.45 18.34 Pleistocene eolian sediments 

Dallam fine sandy loam, 1 to 3 percent 
slopes (W) 

30,268.64 14.54 Pleistocene eolian sediments 

Dumas loam, 0 to 3 percent slopes 30,994.70 14.89 Eolian sediments of Pleistocene 
age 

Dumas loam, 1 to 3 percent slopes 614.11 0.30 Eolian sediments of Pleistocene 
age 

Gruver loam, 0 to 1 percent slopes 26,406.05 12.69 Pleistocene eolian sediments 
Lincoln Soils 609.18 0.29 Sandy alluvium 
Mobeetie fine sandy loam, 5 to 8 percent 
slopes 

700.67 0.34 Sandy alluvium 

Mobeetie-Veal  1,531.98 0.74 Sandy alluvium 
Perico fine sandy loam, 0 to 1 percent 
slopes (W) 

1,275.19 0.61 Eolian sediments 

Perico fine sandy loam, 1 to 3 percent 
slopes (W) 

1,509.68 0.73 Eolian sediments 

Perico fine sandy loam, 3 to 5 percent 
slopes (W) 

2,969.53 1.43 Eolian sediments 

Potter soils, 3 to 15 percent slopes 2,459.20 1.18  
Rickmore fine sandy loam, 0 to 1 percent 
slopes (W) 

2,148.52 1.03 Eolian sediments 

Sherm silty clay loam, 0 to 1 percent 
slopes 

7,715.14 3.71 Pleistocene eolian sediments 

Spur loam 1,106.74 0.53  
Spurlock fine sandy loam, 0 to 3 percent 
slopes (W) 

10,427.70 5.01 Eolian sediments 

Spurlock fine sandy loam, 3 to 5 percent 
slopes (W) 

672.37 0.32 Eolian sediments 

Sunray clay loam, 0 to 1 percent 15,986.89 7.68 Pleistocene eolian sediments 
Sunray clay loam, 1 to 3 percent 4,301.44 2.07 Pleistocene eolian sediments 
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SITE 41DA45 

Background 

Site 41DA45 is the remains of a historic structure foundation with an associated light surface scatter of 
domestic artifacts. The site is located in the upland plains at an approximate elevation of 1,216 m above 
mean sea level (msl). The site is approximately 900 m north of the nearest source of water, Rita Blanca 
Creek (Appendix B). The soil on-site is Dallam fine sandy loam, 0 to 1 percent slopes (United States 
Department of Agriculture 2009). Dallam series soils formed in Pleistocene-aged eolian deposits. Shovel 
testing at the site exposed 30 to 40 cm of reddish brown sand over a similar shade of hardened clay. 
Vegetation at the site includes pasture grasses, yucca, and tumbleweeds. At the time of the survey the 
ground surface visibility was approximately 20 percent. Despite the lack of a structure, the only visible 
disturbance to the site was the construction of a barbed wire fence crossing the eastern third of the 
structure remains.  

Work Performed 

The site was located based on its surface expression including the cement foundation and a light scatter of 
domestic artifacts (figures 2 and 3). A total of four shovel tests were excavated within the current ROW 
and across the site to determine its horizontal and vertical extent; all of these were culturally sterile. Based 
on the extent of surface artifacts, the site is estimated to occupy an area of approximately 21 x 15 m 
(315 m2), but is likely to extend outside the ROW to the east. 

Conclusions and Recommendations 

This site includes a rectangular-plan concrete foundation remnant. The structure is no longer extant, and 
only the concrete foundation skirting remains. This type of skirting is associated with a pier-and-beam 
resource and likely dates to pre-1940 due to the large aggregate size in the concrete. This resource’s entry 
was likely located offset on the west façade, as indicated by a break in the concrete.  

This resource does not retain integrity of setting, materials, workmanship, design, feeling, or association 
and is not recommended for NRHP inclusion under any of the applicable criteria. The portion of the site 
within the ROW does not contribute to the site’s overall eligibility status, and no further work is 
recommended. 

SITE 41HT62 

Background 

Site 41HT62 is the remains of a historic structure foundation with a surface scatter of domestic artifacts 
and a likely associated standing structure 12 m north of the current ROW (figures 4 and 5). The site is 
located on an upland ridge at an approximate elevation of 1,204 m msl overlooking of the nearest known 
source of free-flowing water Rita Blanca Creek (Appendix B). The soil at the site is mapped as Mobeetie  
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fine sandy loam, 5 to 8 percent slopes (United States Department of Agriculture 2009). Shovel testing at 
the site exposed 40 to 70 cm of reddish brown sand over a similar shade of hardened clay or caliche 
bedrock. The southern portion of the site and near the edge of the ridge drop-off exhibit areas of exposed 
bedrock. Vegetation at the site includes pasture grasses, yucca, sage, tumbleweeds, and a large 
unidentified tree. At the time of the survey, the ground surface visibility was approximately 30 percent. 
Despite the lack of a structure, the only visible disturbance to the site was the construction of a barbed 
wire fence and one small previously excavated pit. 

Work Performed 

The site was located based on its surface expression including the cement foundation and a light scatter of 
domestic artifacts. A total of four shovel test were excavated within the current ROW and across the site 
to determine its horizontal and vertical extent; all but one of these were culturally negative. Based on the 
extent of surface artifacts, the site is estimated to occupy an area of approximately 50 x 50 m (2,500 m2); 
this includes areas outside the ROW that could be visually observed. 

Conclusions and Recommendations 

The site includes the remnants of a cast concrete structure of indeterminate historic function and several 
concrete foundations. The structure is a two-room, rectangular-plan building. The doors, windows, and 
roof are no longer extant. This resource likely dates to pre-1940 based on the large aggregate size in the 
concrete. 

Due to its deteriorated condition, this resource lacks integrity of materials, workmanship, design, feeling, 
and association. The setting has also been altered through the demolition of surrounding associated 
structures. The portion of the site within the ROW does not meet the criteria warranting NRHP inclusion 
and does not contribute to the site’s overall NRHP eligibility status. For this reason, no further work is 
recommended. 

ISOLATE DS62 

Isolate DS62 is a single distal projectile point fragment located on the ground surface in a grassy upland 
pasture, at an approximate elevation of 1,195 m msl (Appendix B). The nearest know water source is 
more than a kilometer west in unnamed drainages that empty into Rita Blanca Creek. The soil 
surrounding the isolate is Dallam fine sandy loam, 1 to 3 percent slopes (United States Department of 
Agriculture 2009). Shovel testing at the find exposed reddish brown sand extending 40 to 50 cm over 
reddish brown compact sandy clay. Seven shovel tests were excavated to determine its horizontal and 
vertical extent; all of these were culturally sterile. At the time of the survey, the ground surface visibility 
was approximately 30 percent due to pasture grass and tumbleweeds. Isolate DS62 lacks integrity and the 
data resources that meet criteria warranting NRHP inclusion. No additional investigation is 
recommended.  
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VI. SUMMARY AND RECOMMENDATIONS 

Survey of the proposed Dallam to Channing Xcel transmission line ROW resulted in the location of two 
newly recorded archeological sites and one isolated find. It is the opinion of the Principal Investigator that 
the portions of these sites within the proposed ROW do not contribute to their overall NRHP eligibility 
status, and no further work is recommended. 

An important goal of this survey was to identify areas with the potential to harbor deeply buried cultural 
resources. Only one area, the floodplain of Rita Blanca Creek, was identified during this survey. Deep 
fine sandy sediments, extending beyond the reach of the shovel, were encountered in shovel tests 
excavated in the floodplain. The soil within this floodplain is mapped as Mobeetie fine sandy loam which 
has potential to harbor deeply buried cultural remains. It is recommended that deep impacts to this 
floodplain be avoided. If avoidance is not possible, it is recommended that the soil be monitored by an 
archeologist as it is removed during foundation excavation. 
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Soils
BRD Berda-Veal association, undulating
BeC Berda loam, 3 to 5 percent slopes
BeD Berda loam, 5 to 8 percent slopes
BpG Berda-Potter complex, 15 to 50 percent slopes
CoB Conlen loam, 0 to 3 percent slopes
DAM Dams
DaB Dallam loamy fine sand, 0 to 3 percent slopes
DfA Dallam fine sandy loam, 0 to 1 percent slopes
DfB Dallam fine sandy loam, 1 to 3 percent slopes
DfC Dallam fine sandy loam, 3 to 5 percent slopes
DlA Dallam fine sandy loam, 0 to 1 percent slopes
DlB Dallam fine sandy loam, 1 to 3 percent slopes
DuA Dumas loam, 0 to 1 percent slopes
DuB Dumas loam, 1 to 3 percent slopes
GrA Gruver loam, 0 to 1 percent slopes
GrB Gruver loam, 1 to 3 percent slopes
Gu Guadalupe fine sandy loam
Ln Lincoln soils
MVD Mobeetie-Veal association, undulating
MoD Mobeetie fine sandy loam, 5 to 8 percent slopes
Ne Ness clay
PeA Perico fine sandy loam, 0 to 1 percent slopes
PeB Perico fine sandy loam, 1 to 3 percent slopes
PeC Perico fine sandy loam, 3 to 5 percent slopes
PoE Potter soils, 3 to 15 percent slopes
RkA Rickmore fine sandy loam, 0 to 1 percent slopes
ShA Sherm clay loam, 0 to 1 percent slopes
Sm Spur loam
SpB Spurlock fine sandy loam, 0 to 3 percent slopes
SpC Spurlock fine sandy loam, 3 to 5 percent slopes
SuA Sunray clay loam, 0 to 1 percent slopes
SuB Sunray clay loam, 1 to 3 percent slopes
VDD Vingo-Dallam association, undulating
Va Valentine fine sand
W Water
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