Chaco Culture National Historical Park

Monitoring Chaco Wash Using
Monumented and Surveyed Cross-sections 

Introduction – Chaco Wash may have some of the most extensive erosion control efforts for any stream of its size, however, a long-term channel erosion monitoring program is lacking. This paper documents a monitoring project initiated by Paul Whitefield of CHCU and Rick Inglis of WRD. The program is designed to monitor long term trends through low frequency measurement over a long duration and needing only low to moderate data analysis  QUOTE "(MacDonald 1991)" 
(MacDonald 1991)
.  The specific monitoring objective is to identify trends of aggradation and degradation (erosion and deposition) and lateral migration of key locations in Chaco Wash within the boundaries of the park.

Background – Chaco Wash and its tributaries drain 398,240 acres of overgrazed, sparsely vegetated land upstream of the park. Since the mid-1930’s various erosion control projects were undertaken to minimize erosion damage to cultural resources. Studies of the history of soil erosion control and a review of the existing situation by the park staff in 1979 and 1980 alerted management to continued threats to park resources.  Three major ruins are threatened by erosion. Soil pipes and gullies have developed within 10 feet of Pueblo Del Arroyo. Chaco Wash has cut to within 40 feet of Kin Kletso and is at the edge of the road between the wash and the ruin. Soil pipes and large gullies have developed to within 75 yards of Wijiji Ruin  QUOTE "(Simons, Li & Associates, Inc. 1982)" 
(Simons, Li & Associates, Inc. 1982)
.

Bill Jackson and William Werrell wrote a July 1994 memorandum to the Southwest Regional Director noting that the park has a long history of erosion control, however, some significant cultural sites still may not be adequately protected against extreme hydrologic events.  They recommended designing and implementing an arroyo monitoring program, among other things (see appendix). A follow-up memorandum dated September 1995 from Gary Smillie to the Field Director, Intermountain Field Area also recommended to develop an erosion program and make an initial survey.

Methods – Thirteen cross-sections were selected with a specific purpose as detailed in the field work plan (see appendix) and the following site descriptions. Permanent end point monuments were constructed according to the design drawing except where archeological features were encountered. At these features, a unique, unmovable location are used and described in detail. To survey elevations near perfect alignment between monuments, temporary flagging is tied about 50-feet apart in a straight line between the endpoints. One person stands at a monument and aligns the other person in order to tie flagging on the sight line with the opposite monument. An instrument station is located nearby were all the flagging is seen. Use of an extended survey rod is sometimes needed. A total station is used to collect the distance/depth measurements along the cross-sections. A reading is taken to a survey rod at each monument and to the ground surface along the flagging line at every major topographic break. Additional measurements are made about 25 feet apart along flat or unbroken ground. Key features such as rim and channel edges are noted in the survey notes. Distance and elevation data is later calculated from the end point monument to the to each ground point using a spreadsheet and the Pythagorean theorem.

Site Descriptions 

XS-1 1980 East Boundary – The cross-section, near the east boundary fence, is the most upstream site. Nearby influences: new NPS fence construction and repair, grazing upstream and outside of the park. Description: very narrow inner floodplain, vertical north bank, major piping on south bank, bench on south side may be a paleo channel, and some tamarisk. Access is from the service road to Wijiji and a two-track trail along the new fence line.

XS-2 Shabikeschee Ruins – Cross-section is along the monitor well transect, on the upstream side near crest gages. Channel is near north side.  Cottonwoods are very close. North end point is near the service road.

XS-3 Wijiji Ruins – Cross-section is downstream from the ruins and crosses a large meander bend.  Extensive piping on north side and also some on the south side. Major rechannelization is located just upstream. A vertical wall is on the north side. Some tamarisk and thick sagebrush cover the large inner floodplain. Access is walking from the service road ¼ mile west of the Wijiji site.

XS–4 Narrows – This long cross-section is located near park housing and crosses both Gallo and Chaco Washes. Influences are new and old roads, social trails and erosion control structures. The major concern is about stream pirating. Dikes are found on the south canyon floor. Old cottonwood trees line Chaco Wash. There are vertical walls on the north sides of both washes.

XS-5 Fajada Wash Confluence – Cross-section is just upstream of the confluence of Fajada Wash. Influences: bedrock exposed upstream, wide inner floodplain, cottonwoods, both walls are vertical. Located about 100 feet above the channel confluence, which is a small hanging tributary. Fajada wash is a grassy channel. Access is by walking about ½ mile up from the Visitor Center Road Bridge.

XS-6 Historic Masonry Well – Influences are vehicle ramps on the south bank, old and new well construction, and an old water cistern. Visitor Center Road bridge is ¼ mile upstream. Cottonwoods are nearby. North wall is vertical. Access is walking from South Entrance Road intersection with the Loop Road.

XS-7 Gallo Wash Confluence – Influences are the hanging tributary and tamarisk thicket. Chaco Wash is entrenched with an armored, gravel streambed. Both walls are vertical. Cross-section is about 15 feet above the confluence. Some piping on both sides. An old ramp on the south side is near the old park dump.

XS-8 Mockingbird Confluence – Influences are the hanging tributary with Mockingbird Canyon, which has a large drop structure and road culvert upstream. Downstream from the confluence are falling blocks of earth on the cross-section. Cottonwoods on the south side, 10 feet downstream from the confluence.  Access is walking from the road culvert of Mockingbird Wash on the North Loop Road.

XS-9 Pueblo Del Arroyo Ruin – The cross-section is aligned generally south from the southwest corner of the ruin to a cemented monument on the other side. The north monument is a described stone ledge on the ruin. Includes the confluence with the South Gap tributary, a hanging tributary. The magnetic bearing from the section corner is S58ºE to south end point about 100 yards away. The cross-section crosses a cut-off chute and gabions on the north side.  Piping and gullies are found on the south side. This is a proposed erosion control structure site

XS-10 Kin Kletso Ruin – The cross-section is generally aligned south from the southwest edge of ruin. The north monument is a described high point on a boulder at the base of the ruin. Influences are a backfilled slope, buried gabions, abandoned channel and service road on the north side. Main channel has been straightened and realigned. Social trails and piping are found on the south side. Access is from the service road and outhouse trail. This is a proposed erosion control structure site.

XS-11 Casa Chiquita – The cross-section is along the monitor well transect.  Influences are cottonwoods, multiple confluences with Clys Canyon, paleo channel on south side, short vertical wall on north side. Access is walking from the end of the service road near the ruin.

XS-12 Peñasco Trail Crossing – Influences are tamarisk thickets and cottonwoods, foot trails, and a cut-off chute. The channel is at the base of a vertical wall on the north side. Access is walking about 1 and 1/4 miles from the end of the service road to the trail junction.

XS-13 Near Escavada Wash – Influences are the confluence with Escavada Wash, which is about ¼ mile downstream, and tamarisk on the floodplain. Access is walking about 2 miles from the end of the service road. The south monument is located near distinctive guano stains on the cliff above the wash.

Data Management – The results of the survey of May 1999 are attached. This includes sketch maps of the cross-sections, listing of the distance-elevation data, magnetic compass bearing of each cross-section, and a plot of each cross-section. Copies of the Pueblo Bonito and Sargent Ranch 7-1/2 minute quadrangles are attached and have the cross-sections indicated. A digital copy of the data is kept in spreadsheets with a .wk3 format in the park and at the WRD office in Fort Collins, CO.

Recommendations- To add value and make a more complete morphologic monitoring program several recommendations are included. 1) Conduct measurements of particle size, vegetation, and soil horizons at each cross-section. 2) Determine distances between all cross-sections. 3) Tie all the monuments to a known elevation datum. 4) Repeat the survey once a year until relative stability is known and continue on a 5-year cycle. To assist in locating end point monuments install metal stakes high enough to be seen over the vegetation and document each point with photos.
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