CERRILLOS
Site Description and Monitoring Activities

The roadside location was identified and set-uparinership with the New Mexico Department of
Transportation (NMDOT). The DOTL1 site is locate@mnmile marker 33 on Highway 14, north of
Cerrillos, NM. The DOT2 site is located approxintate.5 miles north on Highway 14, near the
junction with Highway 42. Composted wood mulch wastalled along the Highway 14 in 2006
following a road construction project. The areaaunding the sites is pifion-juniper woodland but
the disturbance of the sites due to the road aectsdtn and the seeding and mulching treatments
make roadside locations unique.

Due to the increasing use of wood mulch for poststmiction erosion mitigation and revegetation,
information from the DOT locations has potentid#y-reaching implications. Four soil moisture
probes, four soil temperature probes, and a raiiggaere installed within the NMDOT right-of-

way in May, 2007 in the pattern described previp(Bigure 1). Equipment positions were finalized

in July 2007. Vegetation was measured in early Ndyer, 2007 using a square meter quadrat placed
randomly within untreated and mulched areas (Fig)r&egetation measurements included percent
cover and frequency data.

Figure 1. DOT employee assisting with sensor itetiah

Figure 2. Vegetation quadrat




Monitoring Results

Graphical summaries of data from the DOT1 and D@at2 loggers are presented in Figures 3-10.

Readings from the temperature sensors under mul@®@1 and DOT2 indicate that significant
thermal insulation was provided by the mulch coirrring the fall and winter from October to early
March, the temperature under the mulch was gewgdraher. Once temperatures warmed up around
the end of March, the temperature under the mulrh eonsistently lower and less variable. In spring
2008 (Figure 6), the temperature differences batvilee mulch and the control sensors at DOT1
became more pronounced as the weather warmedeiftpetature under the mulch was significantly
cooler and less variable. As indicated in the datamary table for Figure 6, during that quarter the
maximum temperature for the mulched sensor wa9i®versus a maximum of 12Bmeasured by
the control sensor.

The soil moisture sensors attached to the DOT2ldgtger showed patterns that would be expected
based on other monitoring sites and publishedalitee. The soil moisture was consistently higher
and more persistent under the mulch than the adj@oatrol sensor (Figure 7-10). The difference
between the mulch and control sensors was somewbdérated by the fact that the control sensors
at that location received afternoon shade whilectirgrol sensors did not. In terms of revegetation,
the control soil moisture was frequently below R4 @hich is within the range of the permanent
wilting point for many soil texture classes. Beaatlse soil texture was not evaluated at this bite t
permanent wilting point cannot be determined eydutilk overall, the bare soil areas showed values
that indicate a moisture-limited environment.

Soil moisture measurements at the DOT1 data lodjgemot show expected results. The soil
moisture sensor under the mulch showed wide fluoasitwhile the control sensor was more stable.
There were some differences in microtopographythest do not explain the large flucuations. The
mulch sensor was on a slight south aspect reltdittee control sensor due to the areas of mulch
application. The minimum and maximum soil moistuagues do not correspond with expected
periods during each day. The erratic pattern ofhtléch sensor readings indicate that there may be a
problem with the soil moisture sensor such as poorcontact. One of the challenges of placing the
sensors close to the soil surface at this siteduago the method of mulch application during the
treatment. According to DOT protocol, the wood niuzas applied with pressure and mixed with
the surface soil. As a result there is no distiimet between the soil and mulch interface. Care was
taken to ensure that no wood remained in contétt thve sensor but it is possible that soil contact
may not be optimal. The sensor should be repositi@nd evaluated.

Vegetation measurements were intended to detenwhe¢her 70% cover had been achieved in the
treated areas. Percent cover between treated gabatuntreated areas were almost equal,
indicating exceedance of the 70% goal. The avetager within treated areas was 26% versus 27%
in untreated, bare soil quadrats.

Overall, the precipitation data was helpful in @ssgg the localized weather conditions at the site.
Particularly monsoonal storms can be very limitedeographic extent and weather data from nearby
stations in Santa Fe may not adequately reflectheepatterns at the site. However, two periods of
precipitation data should be disregarded. From Wa&to 31, 2008 and from April 16 to 27, 2008,
there are large precipitation events recorded byetfuipment that did not actually occur. These
events were not recorded by other regional weatiagions and were not reflected in soil moisture
response. This unknown equipment malfunction shbaldlept in mind for future anomalous data.



Conclusions

A mulch depth of less than an inch at DOT2 sigaifity changed soil moisture and temperature
patterns. Soil moisture was generally higher utldemulch and the mulch provided insulation from
extreme temperatures. The effects of the 2 incltmdépth at DOT1 are less clear due to possible
sensor malfunctions.

Despite several intense rainstorms during summ@y 2Bigure 11), the mulch stayed in place and
did not show rilling or erosional features. In aast, adjacent bare soil areas were significantly
impacted by the intense storms. The mulch encodregygegetation and treated areas were equal in
cover to untreated areas.



Figure 3. DOT1 Data Logger, Summer 2007



Figure 4. DOT1 Data Logger, Fall 2007



Figure 5. DOT1 Data Logger, Winter 2008



Figure 6. DOT1 Data Logger, Spring 2008



Figure 7. DOT2 Data Logger, Summer 2007



Figure 8. DOT2 Data Logger, Fall 2007



Figure 9. DOT2 Data Logger, Winter 2008



Figure 10. DOT2 Data Logger, Spring 2008



Figure 11. Close-up of DOT2 Data showing soil moistresponses to precipitation



