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EXECUTIVE SUMMARY

This 2022 Annual Covers Report (ACR) for the Integrated Cover System (ICS) at the Rocky
Mountain Arsenal Federal Facility Site was prepared in accordance with the RCRA-Equivalent,
2-, and 3-Foot Covers Long-Term Care Plan, Revision 3 (LTCP) (Navarro 2021a). The purpose
of this ICS ACR is to document cover inspection results and maintenance activities performed on
the ICS during the reporting period, and to describe plans to improve or sustain cover conditions.
This ICS ACR documents maintenance-related activities performed on the ICS Army
Maintained Area (AMA) during Fiscal Year 2022 (FY22), that is, between October 1, 2021 and
September 30, 2022.

The rain gauge located west of the Lime Basins Resource Conservation and Recovery Act
(RCRA)-Equivalent Cover, near the Lime Basins Metering Building collects precipitation data
for the RMA. The precipitation measured at the Lime Basins gauge during FY22 was 11.13
inches. Precipitation data collected by the Lime Basins gauge are provided in Appendix A.

The ICS was in good condition throughout FY22. Cover deficiencies observed during the
reporting period include areas of cover surface drainage interruption, noxious or undesirable
weeds, tumbleweed accumulation, and areas of poor grass species diversity. All cover soil
thickness loss measurements were below the non-routine action trigger level and the compliance
standard.

Percolation at all ICS lysimeters was well below the non-routine action trigger level and the
compliance standard for the entire year.

The 2022 Vegetation Performance Assessment was conducted in accordance with Standard
Operating Procedure (SOP) 002 of the LTCP, Revision 3. Separate assessments were performed
on the ICS RCRA-equivalent covers and on the ICS 2-foot and 3-foot soil covers. In all, data
from 15 vegetation transects were collected. The dates on which the assessments were
conducted were inside the range specified in the LTCP SOP 002. Total live vegetation values
were well above the compliance standard of 25 percent for all areas. The two-year average of
total ground cover was also comfortably above the compliance standard of 50 percent for all
cover areas, and the three-year running average of total ground cover was also well above the
compliance standard of 67 percent.

Areas of the ICS that experienced poor vigor and growth by native perennial grasses were
overseeded in April of 2022 in accordance with Non-Routine Action Plan (NRAP)-2021-005.
These substandard areas were mowed, drill seeded, required weed control by herbicide
application, and additional mowing during this reporting period.

Cost incurred performing Interim Operations and Maintenance (O&M) of the ICS AMA during
FY22, including inspections, repairs, and maintenance, was $159,479. A complete budget for
Fiscal Year 2023 (FY23) has not been approved as of the issuance of this report. However, the
FY23 budget is estimated to be approximately $152,00, but does not include the estimated cost
of non-routine maintenance activities.

Recommendations for FY?23 include:
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The site should be examined for weeds throughout FY23. Occurrences of Canada thistle,
whitetop, and other noxious weeds should be spot sprayed.

The site should continue to be examined for areas that could interrupt cover drainage,
burrowing animal holes, excessive buildup of tumbleweeds, vegetation health, and
localized settlement.

A prescribed burn of the ICS in the fall or spring would be beneficial to the health of
established native perennial grasses and would remove litter left behind after the robust
growth of annual weeds.

Close observation of the overseeded area that is documented in NRAP-2021-005 for
established grass species and necessary maintenance to decrease weedy species.

Selective mowing of ICS would be beneficial to the health of established native perennial
grasses and would assist in the control of weedy species.

The Shell Disposal Trenches RCRA-Equivalent Cover should continue to be monitored
closely due to the intrusive repairs that were performed during 2020.

Replace the eight-foot tall portion of the ICS perimeter fence in accordance with O&M
Change Notice (OCN)-LTCP-2022-001.

These recommendations are planned for FY23 and will be discussed in the 2023 ICS ACR.

2022 ICS ACR - Rev 0 ES-2

NAVARRO



Rocky Mountain Arsenal Annual Covers Report for ICS 2022
Integrated Cover System Long-Term O&M Revision 0
WBS 4.01.03.22 November 17, 2022

1.0 INTRODUCTION

This 2022 Annual Covers Report (ACR) for the Integrated Cover System (ICS) at the Rocky
Mountain Arsenal Federal Facility Site was prepared in accordance with the RCRA-Equivalent,
2-, and 3-Foot Covers Long-Term Care Plan, Revision 3 (LTCP) (Navarro 2021a). The purpose
of this ICS ACR is to document cover inspection results and maintenance activities performed on
the ICS during the reporting period, and to describe plans to improve or sustain cover conditions.
This ICS ACR documents maintenance-related activities performed on the ICS Army
Maintained Area (AMA) during Fiscal Year 2022 (FY22), that is, between October 1, 2021 and
September 30, 2022. The ICS is currently in the Interim Operations and Maintenance (O&M)
Period defined in Section 1.0 of the LTCP. This report addresses the thirteenth year of Interim
O&M for the ICS since construction was completed in early 2010.

2.0 METHODOLOGY

The Resource Conservation and Recovery Act (RCRA)-equivalent, 2-foot, and 3-foot covers and
associated non-cover areas within the outside shoulder of the perimeter access road, collectively
referred to as the ICS AMA, were inspected, monitored, repaired, and maintained in accordance
with the LTCP, Revision 3. The results of inspections and monitoring of vegetation, percolation,
and cover soil thickness were used to verify cover performance and to trigger cover maintenance
and repair work.

2.1 Type land Type Il Cover Inspections

The procedure for inspecting soil cover conditions and infrastructure features is detailed in LTCP
Standard Operating Procedure (SOP) 001, Cover Conditions Inspections. This SOP includes
procedures for Type I and Type II cover inspections, as well as a procedure for collecting cover
soil thickness data, which were used to evaluate the actual cover soil thickness against the cover
soil thickness compliance standard. Where feasible, multiple inspections were conducted
concurrently for efficiency and to minimize traffic on the cover. Copies of the cover inspection
forms are provided in Appendix C.

2.2 Vegetation Performance Assessment

LTCP SOP 002, Cover Vegetation Performance Assessment, provides the procedure to collect
and document vegetation conditions for assessment and future management. This SOP includes
a procedure for conducting the annual quantitative vegetation survey. Data collected in
accordance with LTCP SOP 002 were used to evaluate the vegetation against the vegetation
performance standard. The results of the evaluation are presented in Section 6.1.1 of this report.
Refer to Appendix B for photos and other information collected during the 2022 Vegetation
Performance Assessment.

2.3 Percolation Monitoring

The procedure for collecting percolation data and operating the lysimeters is provided in LTCP
SOP 003, Percolation Monitoring System Data Collection and Operation. Data collected in
accordance with LTCP SOP 003 were used to evaluate the measured percolation against the
percolation compliance standard. Monthly percolation measurements are provided in Table
7.0-1.
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2.4 Maintenance and Repair Activities

Routine maintenance and repair activities are listed in Table 3.2-1 of the LTCP, while conditions
requiring non-routine actions are listed in Table 3.2-2 of the LTCP. There were three non-
routine actions approved for the ICS AMA in FY22, which are described in Section 8.2 of this
report. Routine maintenance and repair activities performed in FY22 are discussed in Section
4.0 of this report.

3.0 PRECIPITATION AND WEATHER CONDITIONS

The rain gauge located west of the Lime Basins RCRA-Equivalent Cover, near the Lime Basins
Metering Building collects precipitation data for the RMA. The precipitation measured at the
Lime Basins gauge during FY22 was 11.13 inches. Precipitation data collected by the Lime
Basins gauge are provided in Appendix A.

3.1 National Weather Service Summary

Figures 3.1-1 and 3.1-2 illustrate the Rocky Mountain Region’s monthly temperature and
precipitation values for FY22 as published by the National Oceanic and Atmospheric
Administration, National Weather Service (NWS) Forecast Office for Denver/Boulder,
Colorado. Climate data reported by the NWS were collected at the Primary Local
Climatological Data Site, located at the Denver International Airport. In general, FY22 had near
average temperatures and was drier than normal in the Rocky Mountain Region.

3.2 Significant Storm Events at RMA

RMA experienced two significant storm events during FY22. A significant storm event is
defined as a rainstorm event in which greater than 1.0 inch of precipitation falls within 24 hours.
On June 1, 2022 and July 26, 2022, the RMA received 1.47 inches of rain and 1.07 inches of
rain, respectively in a 24-hour period.

4.0 SOIL COVER ASSESSMENT, MAINTENANCE AND REPAIR ACTIONS

During FY22, the condition of the ICS AMA was inspected during the Type I and Type 11
inspections in accordance with the LTCP. Type I inspections were conducted on October 5,
2021, January 12, 2022, and July 13, 2022. The spring Type II inspection was conducted on
April 26, 2022.

There were two significant storm events that occurred in FY22 on June 1, 2022 and July 26,
2022. Post-storm drive around inspections were performed on June 1, 2022 and July 27, 2022
and these inspections were documented in the project logbook. Cover post-storm inspections
were performed on June 8, 2022 and August 3, 2022 and documented on Form SOP 001-1 which
are included in Appendix C. Small holes were identified in the outlet of Channel 13 during the
June 8 post-storm inspection. No additional issues were identified during the post-storm
inspections.

The soil covers were inspected for the following:
e Surface Conditions

e Vegetative Cover

e Engineering and Access Controls

2022 ICS ACR - Rev 0 2
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e Percolation Monitoring
e Surface Drainage Controls
e Erosion/Settlement Monuments

e Other deleterious conditions

The ICS cover was in good condition throughout FY22. Observations made during the reporting
period are described below and cover inspection documentation is provided in Appendix C of
this report. The repair actions associated with these observations are shown on Figure 4.0-1 and
are also described below.

4.1 Cover Surface Drainage Interruption

Holes greater than three inches in diameter were observed and marked with Global Positioning
System coordinates during the spring 2022 Type II inspection. These holes were not repaired
during this reporting period and will be further discussed in the 2023 ICS ACR.

4.2 Impeded Drainage in the Channel

Some of the drainage channels on ICS were observed to have accumulated tumbleweeds. The
tumbleweeds were removed by high winds and no maintenance actions were required.

Small holes were observed in the grass lined outlet end of Channel 13 during the June post-storm
inspection. These holes were not repaired during FY22 and will therefore be included in the
2023 ICS ACR.

4.3 Noxious or Undesirable Weeds

Canada and Musk thistles along with other noxious weeds were identified on areas of the ICS.
Weed control efforts were performed during July and August of 2022 using the herbicides Escort
XP®, Transline®, Milestone®, Telar®, and surfactant.

In June 2022, an area of whitetop (Lepidium draba) was sprayed on ICS using the herbicides
Escort XP®, 2,4-D, and surfactant.

Herbicide was applied as a ground clear in October of 2021. Ground clear herbicide was applied
along the shoulders of the ICS roadways, the cattle guards, the well pads on the Lime Basins
access road, around the Lime Basins Metering Building, and at gate entrances. The herbicide
used was Plainview® mixed with surfactant.

The acreage that was overseeded per Non-Routine Action Plan (NRAP)-2021-005 was sprayed
in July of 2022 to target Russian thistle and kochia. The herbicides used were 2,4-D and Vista
XRT® mixed with surfactant.

4.4 Lysimeters

Lysimeters 004, 005, 007, and 012 had the standing water inside of the manholes pumped out in
May of 2022.

2022 ICS ACR - Rev 0 3
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4.5 Shell Disposal Trenches RCRA-Equivalent Cover Piezometers

O&M Change Notice (OCN)-LTCP-2020-001 (Navarro 2020) documents the frequency of
inspection of the Shell Disposal Trenches (SDT) RCRA-Equivalent Cover piezometers and this
OCN was approved in October of 2020. Routine water level monitoring of the four piezometers
began in the fall of 2020 and continued for eight consecutive quarters. The piezometers were
measured in November of 2021, February of 2022, May of 2022, and August of 2022 for this
reporting period. All quarterly measurements for the four piezometers were dry. The August
2022 measurement was the eighth and final quarter of measurements per OCN-LTCP-2020-001.

4.6 Perimeter Fence and Road

Due to high winds and tumbleweed collection, two wooden fence posts along the west side of the
3-Foot Soil Cover need to be replaced. These posts were not replaced during this reporting
period. In the southeast section of eight-foot-tall perimeter fence, a section of fabric ripped apart
and the fence fabric needed to be reattached to the wooden posts. In July of 2022, the eight-foot-
tall section of fence fabric was reattached to the wooden fence posts and the fabric was mended
back together.

OCN-LTCP-2022-001 (Navarro 2022d) was approved in July of 2022 and changes the eight-foot
height perimeter fence to 5 feet-7 inches and replaces the wooden fence posts with galvanized
steel posts. The fence was not replaced during this reporting period and will be addressed in the
2023 ICS ACR.

Tumbleweeds were frequently removed from the interior and exterior of the ICS perimeter fence
throughout the reporting period. Tumbleweeds also needed to be removed from the perimeter
road for accessibility.

An additional cattle guard was installed on the southeast perimeter road in August of 2022.

A bison breached the northwest perimeter fence along D Street in August of 2022. One t-post
was damaged and needs replaced. No other damage was observed along the fence or cover
areas. The t-post was not replaced during FY22 and will be addressed in Fiscal Year 2023
(FY23).

4.7 Bare Areas or Areas of Poor Growth

NRAP-2021-005 (Navarro 2021b), was prepared to document the sparse grass areas in the
southwest corner of the ICS and the maintenance to address the deficiency. In April of 2022, the
areas requiring improvement were mowed short to remove any litter and standing dead
vegetation. After mowing was complete, the acreage was drill seeded at a rate of ten pounds
Pure Live Seed per acre. The seed mix was a warm season perennial grass mix consisting of
buffalograss (Buchloe dactyloides), side oats grama (Bouteloua curtipendula), blue grama
(Chondrosum gracile), alkali sacaton (Sporobolus airoides), and rice hulls. Seedlings were
sparse during FY22 and the area was overcome with weedy species during the growing season.
Herbicide application and additional mowing were performed to reduce the weedy population.
This area will continue to be monitored for grass establishment, and additional maintenance will
be performed as necessary to promote species diversity.
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4.8 Mowing

Sensitive features were mowed around on ICS in preparation for prescribed burns. No
prescribed burns were performed on the cover during this reporting period.

Many areas of ICS were mowed throughout the growing season to control tall weedy vegetation
and to mitigate potential tumbleweed formation following the growing season. Figure 4.0-1
shows all areas that were mowed.

4.9 Lime Basins Precipitation Gauge

In October of 2021, routine maintenance was performed on the Lime Basins precipitation gauge.
The tipping bucket, thermostat, heater, fuse, voltage, and overall condition were checked.
Precipitation measurements collected from the time frame of this inspection have been
disregarded and not included in the annual precipitation total. No issues were identified with the
precipitation gauge.

4.10 Carsonite Markers

In May of 2022, Carsonite markers were added next to the SDT RCRA-Equivalent Cover
piezometers. During the fall 2021 inspection, erosion monument 64 was noted to need a
replacement marker and this was replaced in May of 2022. Also in May of 2022, a replacement
marker was added next to Lysimeter 005 and well 01662 identified during the spring 2022 Type
II inspection.

5.0 COVER SOIL THICKNESS LOSS

The ICS RCRA-equivalent covers and 3-Foot Soil Cover includes a network of 92
erosion/settlement monuments embedded within the cover soil. The monuments are generally
positioned on a 500-foot grid, except for the SDT RCRA-Equivalent Cover area, where
monuments are positioned at locations selected by the regulatory agencies during the design
process. Cover soil thickness loss was measured at each of the monuments during the
inspections in October of 2021 and April of 2022 in accordance with SOP 001, Cover Conditions
Inspections. The measurements for each monument are provided on Table 5.0-1. All cover soil
thickness loss measurements were below the compliance standard of 0.5 foot.

6.0 VEGETATION PERFORMANCE ASSESSMENT

The 2022 Vegetation Performance Assessment was conducted in accordance with SOP 002 of
the LTCP, Revision 3. Vegetation data were collected and evaluated independently for each of
the two cover groups; the ICS RCRA-equivalent covers group, and the 2-foot and 3-foot covers

group

Results of the 2022 Vegetation Performance Assessment are summarized on Table 6.0-1.
Appendix B includes additional tables that provide cover and frequency by species, expanded
vegetation performance assessments providing two and three year running average comparisons,
sample adequacy checks, and raw transect data. Separate assessments were performed on the
following areas:

e ICS RCRA-Equivalent Covers Group
(10 transects sampled between August 18 and 24, 2022)
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e ICS 2-Foot and 3-Foot Covers Group
(5 transects sampled on August 16, 2022)

In all, data from 15 vegetation transects were collected in August of 2022 for the ICS. Figures 1
and 2 in Appendix B illustrate the transects that were sampled on the entirety of ICS. The dates
on which the assessments were conducted were inside the range specified in LTCP SOP 002.
Prior to performing the assessments, transect locations and compass bearings were randomly
selected using Geographical Information System software. Maps showing the pre-selected
sample locations and bearings are included in Appendix B of this report. Photos, provided in
Appendix B, were taken along the compass bearing at the start of each 50-meter transect. A total
of 100 observations were made along each transect. All plant species that were present within
one meter on either side of the 50-meter transect but had not been observed using the point-
intercept sampling method were tallied and used to calculate species density (species per 100
square meters). Appendix B includes cover and frequency summary tables as well as vegetation
performance assessment tables for each of the sample areas. These tables meet the reporting
requirements set forth by the Revegetation of the Basin A Soil Cover, developed during the Basin
A dispute resolution process in 1999.

Warm season species were prolific and robust at the time the vegetation assessment was
conducted. However, in some areas where cool season plants used to be predominant, primarily
monocultural areas of western wheatgrass (Pascopyrum smithii), plants were somewhat
diminished in stature. There did not appear to be excessive stress due to low soil moisture or
biological stressors on the grassland community at the time of the assessment. Insects and other
wildlife, such as small rodents, grassland birds and deer were observed at all areas. A list of all
species observed on the ICS is included in Table 6.0-2. The change in species diversity to warm
season grasses, may be an indication of both continued development of plant community
complexity, as well as improved performance by individual established plants.

6.1 ICS RCRA-Equivalent Covers Vegetation

During the 2021 and 2022 growing seasons, the ICS RCRA-equivalent covers exhibited dramatic
changes in species composition. Based on 10 transects sampled, cool season grasses, primarily
western wheatgrass (Pascopyrum smithii), provided an average cover of only 11.4 percent which
is significantly lower than the 31 percent cover in 2020 and even higher values in other years. In
contrast, cover by seeded warm season species increased when compared to what has been
documented in previous years. Warm season grass species provided an average cover of 28.9
percent with blue grama (Chondrosum gracile) providing almost 12 percent cover. Weedy
species continued to contribute significantly, which was also seen in 2021, with an average cover
of about 29.5 percent breaking the trend of very low cover by weedy species on the ICS in
general. Average cover by litter was about 21.4 percent.

6.1.1 Comparison to the Performance Standard

The total absolute mean live vegetation was estimated to be 70.4 percent. However, since the
cover by weedy species exceeded 10 percent, only 47.94 percent of the total can count towards
achieving the performance standard of 25 percent. Total ground cover remained very high at
91.8 percent, and corresponding bare ground was 8.2 percent. The two-year running average for
total absolute cover was 94.35 percent, well above the standard. The three-year running average
for total absolute ground cover was 94.7 percent, also well above the standard.
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6.1.2 Comparison to the Non-Routine Action Trigger Level

The results of the quantitative vegetation assessment performed on the ICS RCRA-equivalent
covers determined that 41.90 percent of the total live vegetation (relative cover) was comprised
of undesirable annual or biennial species. Therefore, the allowable cover was reduced from the
total live vegetation cover to better account for live cover provided by desirable vegetation. The
allowable total absolute live vegetation cover for this site is 47.94 percent, which is still well
above the non-routine trigger level established in the LTCP.

6.2 ICS 2-Foot and 3-Foot Soil Covers Vegetation

During the 2020 season, cover by a variety of weedy species composed only a small part of the
total vegetation cover. However, the vegetation community composition changed during the
2021 and 2022 growing seasons. Based on data from five samples, relative cover by weedy
species increased from less than three percent in 2020 to more than 29 percent in 2022. Average
total absolute live cover was about 72 percent. However, since the relative cover by weedy
species averaged over 29 percent, the allowable total absolute live vegetation cover was reduced
to 57.8 percent. Average total absolute ground cover remained high at 96.4 percent, with litter
contributing about 24 percent cover. Cool season grasses, primarily western wheatgrass,
provided an average cover of approximately 23 percent, which was significantly reduced from
the 2020 average. Average cover by warm season grasses was about 26 percent, significantly
higher than in past years.

Allowable total absolute live vegetation was estimated to be 57.8 percent, well above the non-
routine action trigger level of 25 percent. The estimate for total absolute ground cover was 96.4
percent, and corresponding bare ground was relatively low at 3.6 percent. The two-year running
average for total absolute ground cover was 96.45 percent, well above the standard. The three-
year running average for total absolute ground cover was 96.92 percent, also well above the
standard.

6.3 Sample Adequacy

Sample adequacy calculations were performed for the ICS RCRA-equivalent covers group and
the ICS 2-foot and 3-foot covers group. The intent of the sample adequacy calculation is to
determine whether sufficient samples have been gathered to be able to detect a 10 percent
reduction in the mean with 90 percent confidence. Sample adequacy was calculated using the
formula provided in SOP 002:

N min =t28 /(dX)’

To ensure that the sample size is adequate, Nmin must be less than, or equal to, the number of
transects sampled in the respective area. If Nmin is greater than the number of transects sampled,
additional vegetation transects need to be sampled until Nmin becomes less than, or equal to, the
number of transects sampled, or all transect blocks within the respective area have been sampled,
whichever comes first. Sample adequacy was calculated for total live vegetation only.

The results of the sample adequacy calculations are provided in Table 6.3-1. Sample adequacy
calculations indicated that variability was low for the ICS RCRA-equivalent cover and the ICS
2-foot and 3-foot cover areas and that an acceptable number of samples were collected.
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6.4 Poor Vigor and Species Diversity

In May of 2021, the Army observed little or no growth of established perennial grasses over
several acres of the ICS. The affected areas were primarily located on the west side of the South
Plants 3-Foot Soil Cover but extended east and north into the South Plants and Lime Basins
RCRA-equivalent covers.

The Army’s Vegetation Expert immediately began investigating the cause of the sparsely
covered areas to develop the best course of action to correct the condition. The Vegetation
Expert also consulted with David Buckner, Ph.D. of ESCO Associates regarding the condition of
the plant community, potential causes of the condition, and suggestions for improvement.

The vegetation community in the areas that appeared sparse have historically been dominated by
western wheatgrass (Pascopyron smithii), a cool season grass species. The severe drought
conditions that the region experienced over the past few years put significant moisture stress on
the vegetation community. Cool season grasses tend to be more susceptible to moisture stress
than warm season grasses because of their physiological and structural differences. The limited
growth of the drought-stressed western wheatgrass, and lack of species diversity in the
vegetation community on some ICS areas, resulted in large “dead zones” where little or no
growth was observed through the first part of the 2021 growing season. The sudden decline of
western wheatgrass was not isolated to the engineered covers. The phenomenon was observed in
other parts of the Rocky Mountain Arsenal National Wildlife Refuge and across the Front Range
region early in the 2021 growing season.

The substandard condition of the vegetation was also confirmed quantitatively during the annual
vegetation assessment performed in September of 2021. NRAP-2021-005 was created to
document the substandard condition of the vegetation and was approved in October of 2021 to
improve the ICS vegetation in this area. In April of 2022, this acreage was mowed short, and
then drill seeded using a warm season perennial grass mix consisting of buffalograss (Buchloe
dactyloides), side oats grama (Bouteloua curtipendula), blue grama (Chondrosum gracile), and
alkali sacaton (Sporobolus airoides). Seedlings were sparse during FY22 and the area was
overcome with weedy species during the growing season. In July of 2022, this area was sprayed
with herbicide to control annual broad-leaf weeds, and in September of 2022 the area was
mowed again to reduce the weedy species and open the canopy for grass establishment. The area
will continue to be monitored for grass establishment and species diversity during the 2023
growing season and additional maintenance will be performed as necessary to promote grass
establishment.

7.0 PERCOLATION MONITORING

The RCRA-equivalent covers use a network of lysimeters to monitor deep percolation. The ICS
covers have 15 lysimeters. Percolation is reported in millimeters, which is calculated by dividing
the measured percolation volume by the area of the lysimeter pan, or 1,500 square feet (139.35
square meters).

According to the LTCP, Revision 3, most of the ICS lysimeters are inspected four times per year.
The SDT RCRA-Equivalent Cover lysimeters (Lysimeters 001, 002, and 003) will be inspected
monthly for five years following the corrective action performed in December of 2020.
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The percolation measurements are presented in Table 7.0-1. Table 7.0-2 presents rolling nine-
month percolation totals for comparison to the non-routine action trigger level of 1.0 mm in nine
months, and Table 7.0-3 presents twelve-month rolling totals for comparison to the compliance
standard of 1.3 mm in 12 months. The compliance standard for percolation is the quantity of
percolation that, if exceeded, would subject the Army to potential enforcement actions by the
regulatory agencies. Enforcement of the compliance standard began on April 21, 2015. As
shown in Tables 7.0-2 and 7.0-3 all ICS lysimeters were well below the non-routine action
trigger level and the compliance standard for the entire reporting period.

Quarterly submission of percolation monitoring results for all cover lysimeters were issued to the
regulatory agencies and included six months of data. Each quarterly submittal included monthly
measurements, 9-month cumulative totals, and 12-month cumulative totals. Percolation data for
FY22 were transmitted in January (Navarro 2022a), March (Navarro 2022b), June (Navarro
2022c¢), and September (Navarro 2022¢).

8.0 ROUTINE AND NON-ROUTINE ACTIONS
8.1 Routine Actions

Routine maintenance and repairs were performed on ICS and were intended to ensure that the
covers continue to function as designed. Routine maintenance and repair actions were identified
during inspections and are discussed in Section 4.0 of this report. Figure 4.0-1 illustrates the
locations of routine maintenance and repair activities performed on ICS during FY22. Appendix
D includes Contractor Daily Quality Control Reports that describe the work performed.

8.2 Non-Routine Actions

The implementation of non-routine actions is described in the LTCP. The LTCP provides
criteria for non-routine actions, and a mechanism for consultation between the parties and
documentation of the consultative outcome. Each time a non-routine action was identified a
NRAP was prepared to document the substandard condition, the actions that will be carried out
to remedy the condition, consultation between the parties, and concurrence on the proposed
action. Three NRAPs affecting the ICS were prepared during FY22.

NRAP-2021-003: NRAP-2021-003 documents the prescribed burn planned for the ICS during
FY22. Due to weather restraints and limited resources, the ICS was not burned during FY22.

NRAP-2021-005: The NRAP documents the lack of vegetation diversity during Fiscal Year
2021 (FY21) and vegetation improvements that were conducted on ICS during FY22. This
NRAP is referenced in Sections 4.7 and 6.4 of this report and is shown in the NRAP Log
provided in Appendix E of this report.

NRAP-2022-002: NRAP-2022-002 documents the prescribed burn planned for the ICS during
FY23. This NRAP is shown in the NRAP Log provided in Appendix E of this report.

9.0 RECOMMENDATIONS AND CORRECTIVE MEASURES

Inspections and assessments performed during FY22 produced the following recommendations
for FY23:
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o The site should be examined for weeds throughout FY23. Occurrences of Canada thistle,
whitetop, and other noxious weeds should be spot sprayed.

e The site should continue to be examined for areas that could interrupt cover drainage,
burrowing animal holes, excessive buildup of tumbleweeds, vegetation health, and
localized settlement.

e A prescribed burn of the ICS in the fall or spring would be beneficial to the health of
established native perennial grasses and would remove litter left behind after the robust
growth of annual weeds.

e C(lose observation of the overseeded area that is documented in NRAP-2021-005 for
established grass species and necessary maintenance to decrease weedy species.

o Selective mowing of ICS would be beneficial to the health of established native perennial
grasses and would assist in the control of weedy species.

o The SDT RCRA-Equivalent Cover should continue to be monitored closely due to the
intrusive repairs that were performed during 2020.

e Replace the eight-foot tall portion of the ICS perimeter fence in accordance with OCN-
LTCP-2022-001.

No corrective measures are currently planned for FY23.

10.0 FY22 COSTS AND FY23 BUDGETS

Cost incurred performing Interim O&M of the ICS AMA during FY22, including inspections,
repairs, and maintenance, was $159,479. A complete budget for FY23 has not been approved as
of the issuance of this report. However, the FY23 budget is estimated to be approximately
$152,000, but does not include the estimated cost of non-routine maintenance activities.

11.0 REFERENCES

Navarro (Navarro Research and Engineering, Inc.)
2022a (Jan 5) Rocky Mountain Arsenal Integrated Cover System and Basin F Cover
Lysimeter Monitoring Data, July 2021 through December 2021.

2022b (Mar 22) Rocky Mountain Arsenal Integrated Cover System and Basin F Cover
Lysimeter Monitoring Data, October 2021 through March 2022.

2022¢ (Jun 27)  Rocky Mountain Arsenal Integrated Cover System and Basin F Cover
Lysimeter Monitoring Data, January 2022 through June 2022.

2022d (Jul 19)  OCN-LTCP-2022-001: ICS Fence Design.

2022e (Sep 21)  Rocky Mountain Arsenal Integrated Cover System and Basin F Cover
Lysimeter Monitoring Data, April 2022 through September 2022.

2021a (Aug 12) RCRA-Equivalent, 2-, and 3-Foot Covers Long-Term Care Plan. Revision
3.

2021b (Oct 12)  NRAP-2021-005: ICS Vegetation Improvement.
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2020 (Oct 10) OCN-LTCP-2020-001: SDT Piezometers.

2022 ICS ACR - Rev 0 11

NAVARRO



This page intentionally left blank.



TABLES



This page intentionally left blank



Table 5.0-1: Soil Cover Thickness Loss

ICS Measurement (in.) Measgrement (in.) S )
Monument No. October 5, 2021 April 26, 2022
ERO1 0.75 0.25 -0.50
ERO02 1.00 1.00 0.00
ERO3 0.50 0.00 -0.50
ERO04 2.25 2.25 0.00
ER05 1.50 1.00 -0.50
ERO06 2.00 1.50 -0.50
ER07 0.75 0.00 -0.75
ERO8 2.00 2.00 0.00
ER09 1.25 1.00 -0.25
ER10 1.00 1.00 0.00
ER11 1.00 1.00 0.00
ER12 1.00 0.75 -0.25
ER13 1.50 1.25 -0.25
ER14 1.25 1.00 -0.25
ER15 0.00 0.00 0.00
ER16 1.75 1.75 0.00
ER17 0.25 0.00 -0.25
ER18 0.00 0.00 0.00
ER19 0.00 0.00 0.00
ER20 0.75 1.00 0.25
ER21 0.50 0.50 0.00
ER22 1.50 1.50 0.00
ER23 1.00 0.50 -0.50
ER24 0.00 0.00 0.00
ER25 1.50 0.25 -1.25
ER26 0.25 0.50 0.25
ER27 1.50 1.25 -0.25
ER28 1.50 1.00 -0.50
ER29 2.50 1.50 -1.00
ER30 2.50 2.50 0.00
ER31 2.75 2.50 -0.25
ER32 0.75 0.00 -0.75
ER33 1.50 1.25 -0.25
ER34 1.75 1.50 -0.25
ER35 1.75 1.50 -0.25
ER36 1.75 1.50 -0.25
ER37 2.50 2.50 0.00
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Table 5.0-1: Soil Cover Thickness Loss

ICS Measurement (in.) Measgrement (in.) S )
Monument No. October 5, 2021 April 26, 2022
ER38 2.75 2.50 -0.25
ER39 0.00 0.25 0.25
ER40 0.50 0.75 0.25
ER41 2.75 1.75 -1.00
ER42 1.50 1.00 -0.50
ER43 2.00 1.75 -0.25
ER44 2.50 2.00 -0.50
ER45 1.50 1.50 0.00
ER46 2.75 2.25 -0.50
ER47 2.25 1.75 -0.50
ER48 1.50 1.00 -0.50
ER49 1.00 1.00 0.00
ER50 0.50 0.25 -0.25
ER51 0.00 0.00 0.00
ER52 0.00 0.25 0.25
ER53 1.00 1.25 0.25
ER54 0.00 0.00 0.00
ER55 1.00 0.75 -0.25
ER56 1.00 1.00 0.00
ER57 0.50 0.00 -0.50
ER58 1.00 1.25 0.25
ER59 0.50 0.50 0.00
ER60 1.50 1.50 0.00
ER61 0.00 0.50 0.50
ER62 0.50 0.00 -0.50
ER63 2.00 1.75 -0.25
ER64 1.50 1.50 0.00
ER65 1.75 1.50 -0.25
ER66 1.75 1.50 -0.25
ER67 0.00 0.25 0.25
ER68 1.00 1.00 0.00
ER69 1.25 1.00 -0.25
ER70 0.00 0.00 0.00
ER71 1.00 0.75 -0.25
ER72 2.00 1.50 -0.50
ER73 2.00 0.00 -2.00
ER74 0.00 0.00 0.00
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Table 5.0-1: Soil Cover Thickness Loss

ICS Measurement (in.) Measgrement (in.) S )
Monument No. October 5, 2021 April 26, 2022
ER75 0.50 0.00 -0.50
ER76 1.75 1.50 -0.25
ER77 1.00 0.50 -0.50
ER78 1.50 1.00 -0.50
ER79 0.50 0.25 -0.25
ER80 1.00 0.00 -1.00
ER81 1.75 1.50 -0.25
ER82 1.25 0.75 -0.50
ER83 0.25 0.00 -0.25
ER84 1.75 1.50 -0.25
ER85 1.00 0.00 -1.00
ER86 0.00 0.00 0.00
ER87 0.00 0.00 0.00
ER88 1.50 1.00 -0.50
ER89 1.75 1.00 -0.75
ER90 1.00 1.00 0.00
ER91 1.50 1.00 -0.50
ER92 1.00 0.00 -1.00
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Table 6.0-1: 2022 Vegetation Performance Assessment Summary

Performance Criterion and Evaluation

2-Foot and 3-Foot

ICS RCRA-Equivalent

fraction? (Note 2)

Covers (Note 1) Cover
Total Absolute Ground Cover 96.40% 91.80%
é!s\évrable Total Absolute Live Vegetation 57.80% 47.94%
Vegetation Performance Standard for Total Live > 259, > 259,
Vegetation = enn sevn
Is Vegetation Performance Standard met? Yes Yes
(Enforcement started in fall 2015.)
Two Year Running Average for Total Absolute 96.45% 94.35%
Ground Cover
Vegetation Performance Standard for Two Year > 50% > 509%
Running Average R =ouR
Is Vegetation Performance Standard met? Yes Yes
(Enforcement started in fall 2016.)
Three Year Running Average for Total o o
Absolute Ground Cover 96.92% 94.70%
Vegetation Performance Standard for Three Year > 67% > 67%
Running Average o o
Is Vegetation Performance Standard met? Yes Yes
(Enforceable starting in fall 2017.)
Relative Weed Cover 29.72% 41.90%
Relative Allowable Weed Cover N/A (Note 3) <10%
Calculate Total Live Vegetation without the weed N/A (Note 3) Yes

Note 1: For 2-Foot and 3-Foot soil covers, vegetation performance criteria function as Non-Routine Action Trigger Levels, not

compliance standards.

Note 2: The relative weed cover is less than 10 percent, therefore, subtracting all but 10 percent of the total live vegetation cover

fraction that is comprised of weeds does not affect the Total Live Vegetation calculation. The Total Live Vegetation values are

within the Non-Routine Action Trigger Levels.

Note 3: The relative weed fraction does not affect vegetation compliance or non-routine actions on the 2-Foot and 3-Foot soil

covers.
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Table 6.0-2 Plant Species Observed on the ICS Army Maintained Area

Common Name

Scientific Name

Agave family

Agavaceae

Yucca/Soapweed

Yucca glauca

Amaranth family

Amaranthaceae

Redroot pigweed *

Amaranthus retroflexus

Milkweed family

Asclepiadaceae

Showy milkweed

Asclepias speciosa

Sunflower family

Asteraceae

Yarrow

Achillea lanulosa

Western ragweed

Ambrosia psilostachya

White sagebrush/Louisiana sagewort

Artemisia ludoviciana

Musk thistle* (B)

Carduus nutans

Canada thistle * (B)

Cirsium arvense

Horseweed

Conyza canadensis

Praire sunflower

Helianthus petiolaris

Hairy false goldenaster

Heterotheca villosa

Prickly lettuce *

Lactuca serriola

Rush skeletonweed/Rush skeletonplant

Lygodesmia juncea

Lacy tansyaster

Machaeranthera pinnatifida

Scotch thistle * (B)

Onopordum acanthium

Broom groundsel

Senecio spartioides

Common dandelion *

Taraxacum officinale

Yellow salsify *

Tragopogon dubius

Golden crownbeard/Cowpen daisy

Verbesina encelioides

Mustard family

Brassicaceae

Pinnate tansy mustard/Western tansymustard

Descurainia pinnata

Tall tumble-mustard *

Sisymbrium altissimum

Goosefoot family

Chenopodiaceae

Lambsquarters/White goosefoot*

Chenopodium album

Narrowleaf goosefoot

Chenopodium leptophyllum

Burningbush/Kochia *

Kochia scoparia

Slender Russian-thistle *

Salsola collina

Russian-thistle *

Salsola tragus

Morning glory family

Convolvulaceae

Field bindweed * (C)

Convolvulus arvensis

Pea family

Fabaceae

Alfalfa *

Medicago sativa

White sweetclover *

Melilotus albus

Yellow sweetclover *

Melilotus officinalis
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Table 6.0-2 Plant Species Observed on the ICS Army Maintained Area

Common Name

Scientific Name

Poppy family

Papaveraceae

Crested prickly poppy

Argemone polyanthemos

Grass family

Poaceae

Crested wheatgrass *

Agropyron cristatum

Big bluestem

Andropogon gerardii

Sand bluestem

Andropogon hallii

Purple threeawn

Aristida purpurea var. purpurea

Sideoats grama

Bouteloua curtipendula

Blue grama

Bouteloua gracilis

Smooth brome *

Bromus inermis

Japanese brome/Field brome *

Bromus japonicus

Cheatgrass/Downy brome *( C )

Bromus tectorum

Buffalograss

Buchloe dactyloides

Prairie sandreed

Calamovilfa longifolia

Squirreltail

Elymus elymoides

Needle and thread

Hesperostipa comata

Foxtail barley

Hordeum jubatum

Little barley Hordeum pusillum
Witchgrass Panicum capillare
Switchgrass Panicum virgatum

Western wheatgrass

Pascopyrum smithii

Little bluestem

Schizachyrium scoparium

Alkalai sacaton

Sporobolus airoides

Sand dropseed

Sporobolus cryptandrus

Buckwheat family

Polygonaceae

Curly dock *

Rumex crispus

Narrowleaf dock *

Rumex stenophyllus

Willow Dock/Mexican dock

Rumex salicifolius var. mexicanus

Figwort family

Scrophulariaceae

Great Mullein

Verbascum thapsus

* Non-native species (A) (B) (C) = Colorado noxious weed listing
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Table 6.3-1: Sample Adequacy Results

Minimum Sample

Sample Size .
Cover Area . Size
(@) total live cover (Nmin)
ICS RCRA-Equivalent Covers 10 2.99
ICS 2-Ft and 3-Ft Soil Covers 5 4.81

Note: Based on absolute total live vegetation cover

Page 1 of 1



Table 7.0-1: Monthly Percolation Measurements

Lysimeter No.

Monthly Percolation Measurement (Liters)

Oct-21" Nov-21 | Dec-21' | Jan-22" | Feb-22' | Mar-22' | Apr-22' May-22 Jun-22' Jul-22 Aug-22' Sep-22
Lysimeter 001 0 0 0 0 0 0 0 0 0 0 0
Lysimeter 002 0 Trace 0 0 0 0 0 0 0 0 0
Lysimeter 003 0 0 Trace 0 0 Trace 0 0 0 0 0
Lysimeter 004 0.5 Trace 0 1
Lysimeter 005 7 Trace 0 3
Lysimeter 006 0 0 0 0
Lysimeter 007 0 Trace 0 1
Lysimeter 008 1.5 Trace Trace 1
Lysimeter 009 0 Trace 0 0
Lysimeter 010 Trace Trace 0 0
Lysimeter 011 Trace 0 0 Trace
Lysimeter 012 0 0 0 0
Lysimeter 013 3 Trace 0 6
Lysimeter 014 0 Trace 0 0
Lysimeter 015 1 Trace 0 Trace

Note 1: Lysimeters 004 through 015 are inspected in May, July, September, and November.
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Table 7.0-2: Rolling Nine-Month Percolation Totals

Rolling Nine-Month Percolation Total (mm)
Lysimeter No.
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22

Lysimeter 001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 003 0.04 0.04 0.04 0.04 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 004 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.01
Lysimeter 005 0.01 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.00 0.02
Lysimeter 006 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Lysimeter 008 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.01 0.01 0.00 0.01
Lysimeter 009 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 010 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 013 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.02 0.02 0.00 0.04
Lysimeter 014 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 015 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 7.0-3: Rolling Twelve-Month Percolation Totals

Lysimeter No.

Rolling Twelve-Month Percolation Total (mm)

Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22
Lysimeter 001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 003 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.02 0.01 0.00 0.00 0.00
Lysimeter 004 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01
Lysimeter 005 0.01 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07
Lysimeter 006 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Lysimeter 008 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.02
Lysimeter 009 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 010 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 013 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Lysimeter 014 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lysimeter 015 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Figure 3.1-1: Average Monthly Temperature for FY22
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Figure 3.1-2: Average Monthly Precipitation for FY22

Inches of Precipitation
© = N
[0 [ u N (9] w

o

October-21

November-21

Monthly Precipitation Data

o~

December-21
January-2
February-22

M Precipitation (Observed)

~ ~ ~ ~
q o q o
e S S
© < = 3
=

M Precipitation (Historical Normal)

July-22

August-22

September-22

September-22



N Lysimeter 009

O\'\aﬂ“ ,
&

/

G |auueyd

N\
0B3

Lysimeter 006

/\
o

&
S,
e Y
3

AN
"\ COMPLEX (ARMY)
73, ~ TRENCHES

/N \

\ Lysimeter 005

|
J
[ Lysimeter 007 @ ) , ,
) BASINA /,é a
CONSOLIDATION // /’ \3
’ AREA ///,‘d 2
( ch \ ’L simeter 004N\
& 2nn o Channel 11
\ ~n Elmv /\% Channe \\/\\\\\
2,
e v
\ A / Chann X/
© / 7
2
(= i
"
<7
(e SHELL 2-FT Lysimeter 001
%, COVER I
O@/ \ . /
€>’\7@\7 \ Lysimeter 002 ﬁ /}
/ SHELL /l
\ DISPOSAL
- TRENCHES [/]
?) 1 /\ N~ ,”
1 \ N\ Lysimeter 003 "
/ -7 > o \\ ~ I/ — _
¢"2’ \ / ~__—" /
XRER : i,
(OKKS AN 7777777777 9082
4 5555555555 iz
_ | Al & Gy osssssy, S 7
: S 17/ Vi
4 () / S~ —-—
@ Lysimeter 011 Qg \\
| g \
2 _ 0/ \
ERG4 & Lysimeter 013 ©*/ N
| e O \\
| SOUTH Chan, / X
PLANTS —— =22 N 4
CPA y N 7 (
SOUTH ‘ |
% PLANTS }
%0, 3-FT COVER / ’
N2, p
Lysimeter 012 Y/, ™~ - | _— =
_— . _ -
\.’:: / Ny
e ] \
630, N
XX \
$ 4,
K5 R
01662 \
[ ) N \
A%
\ OB1 \ N
\
)
/ \ 0 175 350 700
- _ _ _ _ _ —e—

State Plane, Colorado North Zone,
NAD27, US Survey Feet

Sources: U.S. Army, RMA GIS, PMC,
OMC, Shell/lURS Corp.

Legend

|~ | Cover Boundary [ J
Perimeter Access Road
»——— Fence
Cattle Guard
Gate
V74 Lysimeter

Lysimeter Maintenance
Carsonite Marker Maintenance
@D Repaired Perimeter Fence

/' / / /| Mowed Areas

N\ \.\\| Overseeded, Mowed and Herbicide Areas
[TTTTT] whitetop Herbicide Application Area

Channel Flow Line I Ground Clear Herbicide Application Area

* Obelisk G Labeled Gates and Cattle Guards
[ Erosion Monument
° Well

Note 1. The outside shoulder of the Perimeter Access Road defines the Army Maintained Area Boundary (AMA).
Note 2. The ICS Perimeter Road was maintained by a motorgrader as needed.
Note 3. Tumbleweeds were removed from the Perimeter Fence and Road.

Figure 4.0-1

2022 Integrated Cover System
Routine and Non-Routine
Maintenance Activities

11/16/2022

ICS_RoutineMaintenanceActivities_Nov2022.mxd




m O O w >

APPENDICES

Precipitation Data (October 1, 2021 through September 30, 2022)

2022 Vegetation Performance Assessment Documentation

Cover Inspection Documentation (October 1, 2021 through September 30, 2022)
Maintenance and Repair Documentation (October 1, 2021 through September 30, 2022)

NRAP Log



This page intentionally left blank.



APPENDIX A
Precipitation Data

(October 1, 2021 through September 30, 2022)



This page intentionally left blank.



Appendix A - Precipitation Data (October 1, 2021 through September 30, 2022)

Note 1: The reporting period for this table is October 1, 2021 through September 30, 2022.
Note 2: This table provides precipitation data for all dates when precipitation was recorded. For dates not shown, there was no

recorded precipitation.

Note 3: The yellow highlighted boxes indicate that there was more than one inch of precipitation in a 24-hour period.

Lime Basins Daily

Date Precipitation (in.)
October 12, 2021 0.01
October 26, 2021 0.01
November 2, 2021 0.01
December 10, 2021 0.07
December 15, 2021 0.02
December 24, 2021 0.01
December 31, 2021 0.13
January 1, 2022 0.09
January 5, 2022 0.08
January 6, 2022 0.16
January 21, 2022 0.02
January 25, 2022 0.21
January 27, 2022 0.12
February 1, 2022 0.05
February 2, 2022 0.11
February 11, 2022 0.33
February 12, 2022 0.01
February 16, 2022 0.22
February 17, 2022 0.04
February 22, 2022 0.02
February 23, 2022 0.06
February 24, 2022 0.11
March 5, 2022 0.12
March 6, 2022 0.12
March 9, 2022 0.02
March 10, 2022 0.02
March 16, 2022 0.35
March 17, 2022 0.41
March 29, 2022 0.13
April 10, 2022 0.05
April 17, 2022 0.04
May 1, 2022 0.04
May 2, 2022 0.45
May 3, 2022 0.15
May 4, 2022 0.10
May 5, 2022 0.11
May 20, 2022 0.70
May 21, 2022 0.20
May 29, 2022 0.21
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Appendix A - Precipitation Data (October 1, 2021 through September 30, 2022)

Lime Basins Daily

Date Precipitation (in.)

May 31, 2022 0.93
June 1, 2022 0.54
June 29, 2022 0.10
June 30, 2022 0.01
July 1, 2022 0.01
July 7, 2022 0.17
July 19, 2022 0.04
July 20, 2022 0.02
July 23, 2022 0.12
July 24, 2022 0.12
July 26, 2022 1.07
July 27, 2022 0.07
July 28, 2022 0.10
August 6, 2022 0.88
August 7, 2022 0.46
August 15, 2022 0.13
August 16, 2022 0.42
August 22, 2022 0.04
August 28, 2022 0.02
September 2, 2022 0.05
September 9, 2022 0.02
September 10, 2022 0.22
September 21, 2022 0.14
September 22, 2022 0.04
September 30, 2022 0.30

Lime Basins Total: 11.13
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Cover and Frequency summary for the ICS RCRA-
Equivalent at Rocky Mountain Arsenal. Based on
data from 10 sampling locations. 2022 data. +/-

Table 6.1.1 . . 2022
e values equal the standard deviation. Incidental
Species present within 1 meter on either side of the
data transect, but not quantitatively encountered.
Species Mean Relative Rél:)%ir‘)f Ffeeésizty Relative ‘Rank
0 0 (1)
Cover (%) Cover (%) Values (%) (%) Frequency(%o)
COOL SEASON PERENNIAL GRASSES
Hesperostipa 12 1.7 0-4 40.0 4.94 10.0
comata
Pascopyrum 10.2 14.49 0-32 90.0 11.11 4.0
smithii
Sub-Total 11.4 16.19
WARM SEASON PERENNIAL GRASSES
Bouteloua 8.4 11.93 0-37 90.0 1111 5.0
curtipendula
Buchloe
dactyloides 5.2 7.39 0-16 80.0 9.88 6.0
Chondrosum 11.9 16.9 0-31 90.0 11.11 3.0
gracile
Panicum virgatum 0.2 28 0-2 10.0 1.23 13.0
Sporobolus 1.8 2.56 0-10 50.0 6.17 8.0
airoides
Sporobolus 1.4 1.99 0-5 50.0 6.17 9.0
cryptandrus

Sub-Total 28.9 41.05



INTRODUCED PERENNIAL GRASSES

Psathyrostachys 0.2 28 0-2 10.0 1.23 13.0
juncea
Sub-Total 2 28
ANNUAL GRASSES
' Bromus tectorum 0.5 71 0-4 20.0 2.47 11.0
Sub-Total S 71

ANNUAL AND BIENNIAL FORBS

Amaranthus 0.3 43 0-2 20.0 2.47 12.0
arenicola

Bassia 12.5 17.76 0-37 90.0 1111 2.0
sieversiana
' Salsola collina 14.4 20.45 0-25 90.0 11.11 1.0

Sisymbrium 2.1 2.98 0-5 70.0 8.64 7.0
altissimum
Ximenesia 0.1 14 0-1 10.0 1.23 14.0
encelioides

Sub-Total 29.4 41.76

SUM OF SPECIES

COVER 70.4 99.99
"Total Absolute Mean Vegetation Cover 70.40 +/-3.84 _ Inc;duelnﬁl Spcéies
e <0

"Total Absolute Mean Litter Cover 21.40 +/-3.86 - can over
4 . Amaranthus arenicola
"Total Absolute Mean Bare Soil 8.20 +/-1.42 Bassia sieversiana
"Total Absolute Mean Weedy Cover 29.50 +/-8.20 Buchloe dactyloides
Total Absolute Ground Cover 91.80 +/-1.42 Chenopodium

leptophyll
Relative Weed Cover 41.90 CPROPYUI

Chondrosum gracile




Relative Allowable Weed Cover 10.0

Relative Non-Allowable Cover by Weeds 31.90

Non-Allowable Absolute Weedy Cover 22.46

Allowable Total Absolute Live Vegetation Cover 47.94

Mean Number of Species/Sample 8.1

Mean Species Density/100sq. meters 9.00 +/-0.73
I Weedy Species

2
Based on total cover

3
Based on 1st hit data

Helianthus annuus
Hesperostipa comata
Psathyrostachys juncea
Salsola collina
Schizachyrium
scoparium

Sisymbrium altissimum
Sporobolus airoides
Sporobolus cryptandrus



Vegetation Performance Assessment
Table 6.1.2 ICS RCRA-Equivalent 2022
Reporting Years 2020, 2021, 2022

Reporting Year: 2020

Range of  Percent

Species Mean Relative Cover  Frequency Relative ‘Rank
(1] 0 0
Cover (%) Cover (%) Values (%) %) Frequency(%)
COOL SEASON PERENNIAL GRASSES
Pascopyrum smithii 31.47 65.43 13 -49 100.00 23.62 1
Sub-Total 31.47 65.43
WARM SEASON PERENNIAL GRASSES
Bouteloua curtipendula 2.90 6.03 0-16 56.67 13.39 4
Buchloe dactyloides 4.77 9.92 0-16 90.00 21.26 3
Chondrosum gracile 6.97 14.49 0-24 86.67 20.47 2
Sporobolus airoides 0.87 1.81 0-14 23.33 5.51 5
Sub-Total 15.51 32.25
ANNUAL GRASSES
' Bromus tectorum 0.17 35 0-4 6.67 1.58 9
Panicum capillare 0.03 06 0-1 3.33 .79 10

Sub-Total 0.20 0.41




ANNUAL AND BIENNIAL FORBS

Amaranthus arenicola 0.30 .62 0-8 6.67 1.58 7
' Bassia sieversiana 0.33 .69 0-2 26.67 6.30 6
' Lactuca serriola 0.03 .06 0-1 3.33 79 10
' Salsola collina 0.27 56 0-2 20.00 4.72 8
Sub-Total 0.93 1.93

SUM OF SPECIES COVER 48.11 100.0

CRITERIA ASSESSMENT

Total Absolute Cover 95.40

Allowable Total Absolute Live

Vegetation Cover 2020 48.10

Reporting Year: 2021

Range of Percent

Species Mean Relative Cover  Frequency Relative ~ .p nk
0 0 0
Cover (%) Cover (%) Values (%) (%) Frequency(%o)
COOL SEASON PERENNIAL GRASSES
Hesperostipa comata 0.30 49 0-2 20.00 2.44 10
Pascopyrum smithii 11.50 18.95 3-21 100.00 12.20 2

Sub-Total 11.80 19.44




WARM SEASON PERENNIAL GRASSES

Bouteloua curtipendula 5.80
Buchloe dactyloides 3.40
Chondrosum gracile 10.60
Schizachyrium scoparium 0.10
Sporobolus airoides 2.50
Sporobolus cryptandrus 0.70

Sub-Total 23.10

ANNUAL GRASSES

Panicum capillare 1.80

Sub-Total 1.80

ANNUAL AND BIENNIAL FORBS

' Bassia sieversiana 7.10
Chenopodium album 0.10
Helianthus annuus . 0.10
' Lactuca serriola 0.20
' Melilotus officinale 0.10
' Salsola collina 14.30
' Sisymbrium altissimum 1.80
Solanum triflorum 0.20
Ximenesia encelioides 0.10

Sub-Total 24.00

9.56
5.60
17.46
16
4.12
1.15
38.05

2.97
2.97

11.70
16
16
33
16

23.56

2.97
33
16

39.53
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SUM OF SPECIES COVER 60.70 100.0

CRITERIA ASSESSMENT

Total Absolute Cover 96.90

Allowable Total Absolute Live 43.97
Vegetation Cover 2021 '

Reporting Year: 2022

Range of  Percent

Species Mean Relative Cover Frequency Relative ‘Rank
0 0 o
Cover (%) Cover (%) Values (%) %) Frequency(%)
COOL SEASON PERENNIAL GRASSES
Hesperostipa comata 1.20 1.70 0-4 40.00 4.94 10
Pascopyrum smithii 10.20 14.49 0-32 90.00 11.11 4
Sub-Total 11.40 16.19
WARM SEASON PERENNIAL GRASSES
Bouteloua curtipendula 8.40 11.93 0-37 90.00 11.11 5
Buchloe dactyloides 5.20 7.39 0-16 80.00 9.88 6
Chondrosum gracile 11.90 16.90 0-31 90.00 11.11 3
Panicum virgatum 0.20 28 0-2 10.00 1.23 13
Sporobolus airoides 1.80 2.56 0-10 50.00 6.17 8
Sporobolus cryptandrus 1.40 1.99 0-5 50.00 6.17 9



Sub-Total

INTRODUCED PERENNIAL GRASSES

28.90

41.05

Psathyrostachys juncea 0.20 28 10.00 1.23
Sub-Total 0.20 0.28
ANNUAL GRASSES
' Bromus tectorum 0.50 71 20.00 2.47
Sub-Total 0.50 0.71
ANNUAL AND BIENNIAL FORBS
Amaranthus arenicola 0.30 43 20.00 2.47
' Bassia sieversiana 12.50 17.76 90.00 11.11
' Salsola collina 14.40 20.45 90.00 11.11
' Sisymbrium altissimum 2.10 2.98 70.00 8.64
Ximenesia encelioides 0.10 14 10.00 1.23
Sub-Total 29.40 41.76
SUM OF SPECIES COVER 70.40 100.0
CRITERIA ASSESSMENT
Total Absolute Cover 91.80
Allowable Total Absolute Live 47 94

Vegetation Cover 2022




Two year running average for 94 35
Total Absolute Cover '
Three year running average for 94.7
Total Absolute Cover '

1
Weedy Species |

2
Based on total cover

3
Based on 1st hit data




Table 6.1.3 Sample Adequacy Check 2022

ICS RCRA-Equivalent
Year : 2022

Transect Hits

02: 69

14:72
21:73
34:76
35:78
42 : 69
46 : 82
51:54
57:74
59:57

Sample Adequacy = 2.99

(Mean value: 70.4, Sumple Yariance: 8.81, One Tailed Value: 1.383)




Table 6.1.4 - ICS RCRA-Equivalent Cover
Raw Data Report

Sampled by: Andrew Martinez
Sample Date(s): 8/24/2022

1 - Only plant species that were hit or observed along the transect are recorded in this table.
Blank boxes indicate the species was not present on the transect.

2 - Species with cover values of 0.1 were species observed within the 100 meter zone associated with each transect,
but not recorded in the quantitative data collection for each transect.

3 - # of species/100sq meter zone

Transects

SPECIES/Other 02 | 14 | 21 34 35 | 42 | 46 | 51 57 | 59
BARE SOIL 5.0 9.0 7.0 8.0 3.0 8.0 10.0 6.0 12.0 | 14.0
LITTER 26.0 | 19.0 | 20.0 | 16.0 | 19.0 | 23.0 80 | 40.0 | 14.0 | 200
AMARANTHUS ARENICOLA 0.1 2.0 1.0
BASSIA SIEVERSIANA 6.0 19.0 | 12.0 5.0 320 | 37.0 0.1 8.0 4.0 2.0
BOUTELOUA CURTIPENDULA 12.0 | 4.0 3.0 6.0 5.0 37.0 | 2.0 7.0 8.0
BROMUS T