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Five Year Review Revegetation Inspection Summary

Page 1 of 3

Site Acres Status RVO Condition EPA Condition
ESL Section 1 (SSA-4) 8 Permanent seeding  Poor Poor -

- Misc. Southern Tier, Section 1 (SSA-2a, P1 Soil) 33 Permanent seeding  Excellent Excellent
ESL, south central Section 4 (WSA-2) 2 Permanent seeding  Excellent Excellent
Misc. Southern Tier, Section 4 (WSA-6a) 4.25 Permanent seeding  Poor Poor
Misc. Southern Tier, Section 3 (SSA-2¢) 5 Permanent seeding  Excellent Excellent
ESL Section 4 (WSA-5c, WSA-5a, BT4-8,9,10,11) 0.3 Permanent seeding  Excellent Excellent
Misc. Southern Tier, Section 12 (Rifle Range, 0.5 Permanent seeding Excellent Excellent
Fisherman’s Parking Lot, SSA-3b)

Secondary Basins, Section 26, west (NCSA-2b) 5 Interim seeding Good Good/Fair
Secondary Basins, Section 26, central (NCSA-2a) 35 Permanent seeding Poor Poor
Secondary Basins, Section 26, east (NCSA-2a) 75 Permanent seeding  Fair Fair
Secondary Basins, Section 26, A-neck 2 Interim seeding Good Good
Misc. Northern Tier, Section 24 (NCSA-8b) 12 Permanent seeding  Poor Poor
ESL Section 30 (ESA-2b) 18 Permanent seeding Good Good
BT, Section 30 (ESA-4a, BT30-1) 10 Interim seeding Fair Fair
Misc. Northern Tier, Section 19 (Pistol Range) 1 Permanent seeding-  Excellent Excellent
Munitions Remediation, Section 19 (ESA-1a), 20 11 Permanent seeding Good Good
(ESA-1b), 29 (ESA-1c, MT29-1), 30 (ESA-1d)

Munitions Remediation, Section25 (CSA-2c¢) 19 Interim seeding Good Good
BT, Section 20 11 Permanent seeding  Good Fair

BT, Section 29 and 32 (BT29-1,-2; BT32-11) 0.3 Interim seeding Poor Poor




Five Year Review Revegetation Inspection Summary Page 2 of 3

Site Acres Status RVO Condition EPA Condition

BT, Section 32 (ESA 2a-1, 2, 3) 10.5 Permanent seeding Poor to Good Poor to Good

BT, Section 32 (ESA 2a-4, 5, 6) 12 Permanent seeding  Fair Fair

BT, Section 32 (BT32-1, 2, 3) 4.5 Permanent seeding  Poor Poor

BT, Section 32 (BT32-9, 10) 1.4 Permanent seeding  Poor Poor

ESL, Section 36 (ESA-1d) 18.5 Interim seeding Good Fair

plus wheat

Borrow Area 1 54 Permanent seeding  Excellent Excellent

Section 35 Soils Remediation 34 Cover crop Good Good

Borrow Area 3 140 Cover crop Fair to Good Fair to Good
Borrow Area 5 (east portion) 28 Permanent seeding  Good Good

Borrow Area 7B (east portion) 26 Interim seeding Fair Fair

Borrow Area 11 80 Permanent seeding  Fair to Good Fair to Good

TRER 1WC-1 19 Permanent seeding  (Too early to Poor

judge)

TRER 1CN-2 1 Permanent seeding  Fair Fair

TRER 1SE-4 6 N/A N/A N/A

TRER 2NW-4 11 Permanent seeding  Good Good

TRER 4EC-2 3 Permanent seeding  Poor Poor

TRER 4SC-1 16 Permanent seedi'ng Excellent Excellent

TRER 6NW-2 21 Permanent seeding  Good Good

TRER 6NW-3 20 Permanent seeding  Fair Fair

ey PRS- P




Five Year Review Revegetation Inspection Summary Page 3 of 3

Site Acres Status RVO Condition EPA Condition

TRER 25CC-3, Borrow Area 6, Borrow Area 8§, 74 Cover crop Fair Fair

Misc. Northern Tier soil (NPSA-4)

TRER 26SW-1 1.5 N/A N/A Poor

TRER 26WC-2 1.5 Interim seeding Good Good

TRER 26NW-5 9 Permanent seeding  Fair Fair

TRER 26SE-6 4 Permanent seeding  Excellent Excellent

TRER 30SW-2 3 Permanent seeding  Good Good

TRER 30SW-3 5 N/A N/A Poor

TRER 31EC-1 6 Cover crop Good Good

TRER 31EC-2 2 Cover crop Good Fair

TRER 35WC-4 17 N/A N/A Poor

TRER 35SW-2 14 N/A N/A Poor

TRER 35SW-3 5 N/A N/A Poor

TRER 35NC-7 18 Permanent seeding  Poor (early Poor
development)

TRER 35SE-1 9 Interim seeding Poor Poor

TRER 36NE-3 24.5 Interim seeding ‘Fair Fair

TRER 36EC-1 3 N/A N/A N/A

BT Section 32 (ESA 2a-7, BT32-4, 5, 6, 7);
BT Section 6 (BT6-1, BT6-2); TRER 6EC-4;
Toxic Storage Yard, Section 5 (ESA-3a);
Toxic Storage Yard, Section 6 (ESA-3b)

Not inspected due to Eagle Nest
Area Exclusion Zone restrictions.




REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED Existing Sanitary Landfill Remediation, Section 1
DATE 6/14/05
“Jtem | .. Specified Requirements - . | Status: | . Remarks
i R T LR s - Permanent |
1. Upon examination of the subject area, indicate | Permanently | 8 acres.
the vegetative status of the area. seeded fall
2004.
Irrigated
2005.
2: If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
‘plants by species. Document the results of the
transect evaluation in the comments section of
this form. _
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to-the
responsible FWS representative for action, if
required.
Comments: Poor seedling density at time of assessment. Copious cheatgrass cover.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Date

6/14/05

?@/@é’%



178000

2186000

178000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Existing Sanitary Landfill 1

TRER Areas
Project Boundaries
Borrow Areas

Sections

NADZ7-MGVO2E Oatum, LIS Survey Feel,
Colorado Norh Fone

Soutes US Army BIMS, Washingion Group.
USGS DLG, USFWS, Fosler Whesler, FIVD GIS

Remediation Venture Office GIS
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REVEGETATION INSPECTION CHECKILIST

ARFEA INSPECTED . Miscellaneous Southern Tier Soils Remediation (Section 1)
‘ DAT - 6/14/05 ' .
CItem ] Specifiéd Requirements - Status: | Remarks
L e , | Permanent |
1. Upon examination of the subject area, indicate | Permanently | 3.3 acres
the vegetative status of the area. seeded in
2000. _
2. If the area has been vegetated with permanent, | Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. ,
3. . Upon completion of this inspection forward the See comments
‘ results of this 5-year inspection to the
responsible FWS representative for action, if
required.
Comments:___ Excellent cool season grass species establishment. About 33% cover by Western
wheatgrass.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

“Date

6/14/05




2187

Rocky Mountain Arsenal
TRER & Project Boundari

In Stage 3 Deletion Area
Misc. Southern Tier Soils - C

TRER Areas
Project Boundarie
Borrow Areas

" Sections

HADZT-RGVDZS Dam, LS Survey Foel,
o Novin Zore

Souwces: US Army BIMS, Wasrngion Groug,

USGS OUG, USFWS, Fosler Whesier, IV GIS

Remediation Venture Office GIS

2184000 2185000 2186000 2187000




REVEGETATION INSPECTION CHECKLIST L
AREA INSPECTED Section 4 Existing Sanitary Landfill (Southcentral)
DATE - 6/15/05 ‘ _

o Ttemoi s Specified Requirements -~ |/ Status: - [ Remarks - -
Nu v.:;_ o : NO Veg,, i T LT B
: o o Permanent :

1. Upon examination of the subject area, indicate | Permanently | ~2 acres.
the vegetative status of the area. ) seeded in
‘ 2000.
2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following |-
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of -
this form. :
3. Upon completion of this inspection forward the" See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. '

Comments:___Very good native plant diversity. At least 10 of the seeded species present. Bare
ground abundant, but filling in with litter and perennial plant species. Mmlmal problematic
weedy plants,

Inspection Team Members : Date

Carl Mackey, RVO team leader : | 6/15/05

Denise Arthur, ESCO representing EPA

WL/




176000

2171000

2171000

176000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Existing Sanitary Landfill 4

TRER Areas
Project Boundaries
Borrow Areas

‘Sections

NADZT-NGVDZS Dakem, US Swvey Feal
Cosorado Norih Zone

Sources. US. Army BIMS, Washingion Gioup.
USGS DLG, USFWS, Fosier Whester, VD G5

Remediation Venture Office GIS

J;_.____T______________ =
¥, Dsulmeyes
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RIEVEGETATK@N INSPECTION CHECKILLIST 1’\;\ ) S I3 _L f (- So |

[

ARFA INSPECTED Musceﬂﬂame@us Seuthern Tier Soil Remediation Section 4 Qﬁ O
DATE 6/21/05
ﬁ'}% Sec L(
. Specified Reéquirements . - | Status: . | Remm ks ol
- Interimy,

R : . S Permanent |
1. Upon examination of the subject area, indicate | Permanently | 4.25 acres,

the vegetative status of the area. seeded in ’

' 2001.

2. If the area has been vegetated with permanent, Qualitative | See comments

or an interim seed mix, perform a transect assessment.

evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
‘responsible FWS representative for action, if
required. -

Comments: Tt appears that the seeding failed at this site. Only small areas of the site
contain sparse cover by perennial grass, i.e. Western wheatgrass. Weedy annual species,
primarily kochia (~65% of the total cover) dominate the site. This area could be incorporated
into a future seeding project when habitat in the area adjacent in Section 3 is restored.

Inspection Team Members _ _ Date

Carl Mackey, RVO team leader 6/21/05

Denise Arthur, ESCO representing EPA

%(, 10/5( ]

Reviewed by/

| {Z[/ Cﬁ:'@/m /7?/ 7




2174000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Misc. Southern Tier Soils - A

TRER Areas
Project Boundaries
Borrow Areas
Sections

N

e_Q,,.

NADZT-NGVDZS Datum, US Survey Foed,
Colorada Worif Zone

!
i';
i

Sowcex LS. Army BIMS, Washingion Group,
USGS DLG, USFWS, Fosier Whealor, AVO GIS

Remediation Venture Office GIS

2172000 2173000 0 rojectuing_defaimetamdery defnaation o D605 ndbet s |




REVEGETATION IN SPECTLT@N CHECKLIST

AREA INSPECTED __Mise. Southern Tier Soil (west of visiter @em@r)
]DAT]E 6/13/05 .
CTtém | el Spemﬁed Requlrcments S o] . Statusr |0 o Remarks
Number- S : S i Ne Veg, e S LT
R Ir_ﬁ;_eum B
o . 'Pertﬁéilerif: 1o v
1. Upon examination of the subject area, indicate Permanently | Section 3, ¥ yﬁ‘g-.{\;‘{ e,
the vegetative status of the area. seeded in
‘ ‘ 2000
2. If the area has been vegetated with permanent, | 2 transects | See comments

or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical

| siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of ﬂ’llS inspection forward the | See comments
results of this 5-year inspection to the ‘
responsible FWS representative for action, if
required.

Comments:  This site is located in the Irondale Gulch drainage and is pr]manly dominated by
cool season grasses, especially Western wheatgrass, however, at least seven other native cool
season grass species occur at the site. Canada thistle and smooth brome also occur and control
should be considered.

Transect Data Summary: Mean litter = 38.5%
Mean bare soil = 7.5%
Mean total vegetation = 54%
Mean total cover = 92.5%

Inspection Team Members _ Date

Carl Mackey, RVO team leader . 6/13/05

Denise Arthur, ESCO xepresenting EPA

- Reviewed by
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179000

178000

2178000

2178000

2179000

2178000

2180000

2180000

2181000

2181000

180000

179000

178000

177000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Misc. Southern Tier Soils - B

TRER Areas
Project Boundaries

Borrow Areas

_Sections
@50100050
==
Feel
N

KADZT-NGVOZE Daum, US Survey Fael,
Colorado North Zona
Sowces: LS. Ammy BIMS, Washinglon Group,
USGS DLG, USFWS. Foster Whesler, AV GIS

Remediation Venture Office GIS

(i e e
K Deuvtmaryor

I ropeca gy _debedyraeciary _deinesiion cm UGS il el




REVEGETATION INSPECTION CHECKLIST

| ARKFA INSPECTED Section 4 Existing Sanitary Landfill, WSA-§@:
DATE 6/22/05
SoTtem |- 70 Specified Requirements - Status: L Remarks:

:Nﬁﬁl,bél‘ S e 1 orVeg, S
ST _‘ : 'Intpmm,
e L " Permanent
1. Upon examination of the subject area, indicate | Permanently | 0.3 acres
the vegetative status of the area. seeded in
2001,
2. If the area has been vegetated with permanent, | 2 transects | This area was
or an interim seed mix, perform a transect sampled because
evaluation of the existing vegetation. This establishment of
inspection shall be performed with an optical - seeded species was
sighting device and should include the : much better that at
following vegetation features: bare soil, rock, - L adjacent locations.

litter, standing dead, cryptograms, and a listing
of live plants by species. Document the results
of the transect evaluation in the comments
section of this form.

3. Upon completion of this inspection forward the
results of this 5-year inspection to the
responsible FWS representative for action, if
required. |

Comments:___This gite is a diverse native grass stand with 6 seeded grass species and 2 shrub
species present. Native perennial grasses provided 56% of the total cover. This site should be
included in a lessons learned discussion to brainstorm why this area was successful while
adjacent remedy areas seeded at the same time and manor were not successful.

Transect Data Summary: Mean litter = 26%

Mean bare soil = 9%

Mean total vegetation = 65%

Mean total cover = 91%

Inspection Team Members Date

Carl Mackey, RVO team leader : A 6/22/05

Denise Arthur, ESCO representing EPA

Barbara Nabors. CDPHE

Dates , , //
ki //‘/ﬁé




DATE 6/22/05

%(f.x ,
ﬁﬁi ISP 7

REVEGETATION INSPECTION CHECKLIST 7/~ 4%~ s

ARFA INSPECTED Existing Sanitary Landfill, Section 4, WSA-5a (4 locations),

AP

1. Upon examination of the subject area, indicate | Permanently | 4 locations for
the vegetative status of the area. seeded in WSA-5a totaled
: 2001. about 1.3 acres; 4
locations for WSA
5d totaled about 2
A » acres.
2. If the area has been vegetated with permanent, | 2 transects | See comments

or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.

Comments: _ Seeding at these locations was generally unsuccessful with only sparse
establishment of seeded grasses and shrubs. However, the sites are small and are surrounded by
large areas where seeding was very successful. Overseeding of the sites that was conducted in
the spring of 2005 did not produce any seedlings apparent at the time of the inspection. It is
possible that improvement of these sites could be encouraged by weed control followed by
broadcast seeding of sand dropseed in fall or very early spring.

Transect Data Summary: Mean litter = 34%

Mean bare so0il = 19.5%

Mean total vegetation = 46.5%

Mean total cover = 80.5%

Inspection Team Members _ Date

Car] Mackey, RVO team leader | 6/22/05

Denise Arthur, ESCO representing EPA




REVEGETATION INSPECTION CHECKILIST

=

AREA INSPECTED Section 4: BT4-8,9,10,11 DATE 6/22/05
- Item:[.- - -Specified Requirements - ..~ | Statast - [ Remarks .
Number |+ G T e e e e No'Veg; T
R oL Interim |
DR - g : S Permanent |- : ‘
1. Upon examination of the subject area, indicate | Permanently | 4 project sites
the vegetative status of the area. seeded in totaling 0.2 acres
2001. surrounded by
disturbed area that
totaled about 3
» : _ acres.
2. If the area has been vegetated with permanent, 2 transects | See comments
{ or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the
following vegetation features: bare soil, rock,
litter, standing dead, cryptograms, and a listing
of live plants by species. Document the results
| of the transect evaluation in the comments
section of this form. '
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.
Comments: Native perennial grass seeding in this area generally failed. However, the

site does contain a relatively dense shrub stand of fourwing saltbush (~21% of total cover).

Interspaces are almost solely tall kochia (~62% of total cover). Diversity in this location is

‘extremely low. However, the site is likely stabilized by the shrub establishment. Grass species
surrounding the area could expand into the site over the long term. Kochia may be suppressed at

this location through cool burning. Denise and Carl have a long term bet on the progress of this

site.

This area should serve as a discussion point for a lessons learned meeting brainstorming reasons

seeding might have failed at this site.

Transect Data Summary:

Mean litter = 14%

Mean bare soil = 2%

Mean total vegetation = 84 %

Mean total cover = 98%




Inspection Team Members - © Date

Carl Mackey, RVO team leader : - 6/22/05

- Denise Arthur, ESCO representing EPA




2171000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Burial Trenches - All

TRER Areas
Project Boundaries
Borrow Areas

Sections

-

NADRT-NGVDHE Dawm, LS Survey Fosl,
Coloradn North Zong

Sowces. US, Ammy BIMS, Washingion Groun,
USGS DLG, USFWS, Foster Whesler, AVD GIS

Remediation Venture Office GIS l

Cprovecsying defalimasiroueary Gemaation. om 63 b vt |




REVEGETATION INSPECTION CHECKILIST —

AREA INSPECTED  Miscelaneous Southern Tier Soils Remediaﬁam., Shooting

Range Section 12 DATE 6/13/05 .
T ©'. - Specified Requiréments . . | Status: | Remarks ..

\ s i Vo NoVegy e e
|- Interim, - |
‘Permanent |

1. Updn examination of the subject area, indicate | Permanently | 0.5 acres.
the vegetative status of the area. seeded in
2000.

2. If the area has been vegetated with permanent, | See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical .
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
-required. '

Comments:  Diverse cool and warm season grasses established:; few weeds with numerous
desirable forbs. Native perennial erasses contributed 48 % of the total cover. Some Canada

thistle and bindweed occurs and should be controlled before these noxious weeds spread.

Transect Data Summary: . Mean litter= 19 %

Mean bare soil = 13.5 %

" Mean total vegetation = 67.5 % -

Mean total cover = 86.5 %

Inspection Team Members - Date

Carl Mackev, RVO team leader 6//05

Denise Arthur, ESCO represenﬁng EPA

Reviewed bys | J ‘
' | Date /| /, 4




REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED Mise. S. Tier Soils, Sec. 12, Fishermans Parking Lot
DATE 6/13/05 ‘ '
" Specified Requirements - | ~Status: .- Remarks
| Interim, -
A T TR | Permanent
1. - | Upon examination of the subject area, indicate Permanently | 2.5 acres
the vegetative status of the area. ' seeded in
' 2000
2. If the area has been vegetated with permanent, | 2 transects | See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
-responsible FWS representative for action, if
required.
Comments: Good cover by Western wheatgrass, but low diversity. High hitter

accurmulation (47% cover by litter). Suitable for grazing. Continued litter build up will result in
a decline in plant community productivity and may encourage greater spread of Canada thistle
that currently occurs,

Transect Data Summary: Mean litter = 47% _

Mean bare soil = 1%

Mean total vegetation = 52%

Mean total cover = 99%.

. Inspection Team Members _ ' Date

Carl Mackey, RVO team leader A : 6/13/05

Denise Arthur, ESCO representing EPA

Reviewed

b
i C\%@%@
<

li721/06



REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED - Mise. S. Tier Soils, Lake Sediment Disposal, Section 12
DATE 6/13/05
Item : Specified Requirements Status: Remarks
Number ' ' - No Veg,
Interim,
| Permanent
1. Upon examination of the subject area, indicate Permanent | ~1 acre
the vegetative status of the area. ~ | seeding in
' 2000
2. If the area has been vegetated with permanent, or | 2 transects See comments

an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
evaluation in the comments section of this form.

3. . | Upon completion of this inspection forward the See comments
results of this 5-year inspection to the responsible

FWS representative for action, if tequired.

"~ Reviewed
7 { C‘\ 52/7//&Z@¢ A

Comments: Although stable, the site remains weedy after 4 or 5 years of
development. However, Western wheatgrass is filling in slowly and at least 5 other native
perennial grass species occur at the site. Mowing of kochia ahd the numerous Scotch thistle

’ plants at the site may aid site development and diversity.

Transect Data Summary: Mean litter = 29%

Mean bare soil = 3%

Mean total vegetation = 68%

Mean total cover = 97%

Inspection Team Members ' Date

Carl Mackey, RVO team leader 6/13/05

Denise Arthur, ESCO representmg EPA

/W(J/ ' o To /#1106




2184000

Rocky Mountain Arsenal
TRER & Project Boundaries

In Stage 3 Deletion Area
Misc. Southern Tier Soils - D| |

TRER Areas
Project Boundari
Borrow Areas

Sections

NADIT-NGVO23 Danam, US Survey Feal,
Colorady Morih Zone

Sources U.S. Army BIMS, Washingion Group,
LSGS OLG, USFWS, Foster Wheeler, VD GIS

Remediation Venture Office

2184000 2185000 2186000 2187000

Croiecinl_deiivmaiy Gy domaainn 0m DK b and




REVEGETATION INSPECTION CHECKLIST : ? :
AREA INSPECTED Secondary Basins, Section 26 DATE 6/16/05
" Specified Requirements | Status: | Remarks.
e N T
ColeInterim, e e
o o SR “Permanent | - v
L. Upon examination of the subject area, indicate Permanent | See comments
the vegetative status of the area. Seeded '
2. If the area has been vegetated with permanent, or | 4 See comments
an interim seed mix, perform a transect Transects
evaluation of the existing vegetation. This in
inspection shall be performed with an optical overseeded
siting device and should include the following area (75
vegetation features: bare soil, rock, litter, acres)
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of -
this form.
3. Upon completion of this inspection forward the Control of
results of this 5-year inspection to the responsible introduced
FWS representative for action, if required. ' perennial grasses
may be desirable

Comments:  The secondary basins project area was subdivided into 4 areas for evaluation. The
area to the far west (~5 acres) was seeded to an interim cover of slender wheatgrass and is stable.
However, this area should be incorporated into future seeding programs so that a diversity of
prairie grasses can be established. A ~35 acre area to the east is dominated by weedy forbs,
primarily kochia with considerable bare ground. This area was seeded and irrigated in 2004, but
requires re-seeding. The bulk of the project area (~75 acres) is dominated by interim seeded
species (i.e. slender wheatgrass and tall fesque). The fesque is an introduced grass that was
likely a contaminant in the seed mix from the supplier. The lastareais a small extention (2
acres) of the A-neck ground water treatment well field and has been seeded to crested
wheatgrass.

The areas outside of the section where seeding failed are stable, but provide relatively
low quality habitat at this time because of low plant community diversity and preponderance of
the introduced grass species tall fesque. The weedy area provides poor habitat and is subject to
erosion because of the dominance by annual plant species.

Transect Data Summary: Mean Litter = 33%
Mean Bare soil = 17%
Mean total vegetation = 50%
Mean total cover =83% -
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Carl Mackey, RVO
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED ___Miscellaneous Northern Tier Soils Remediation, Section 24
DATE _6/13/05
o7 Bpecified Requirements. . | -Status: ' | - Remarks"

- e Permanent | |

1. Upon examination of the subject area, indicate Permanently | ~12 acres
the vegetative status of the area. seeded

2. If the area has been vegetated with permanent, | No See comments

‘ or an interim seed mix, perform a transect transects;

evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment.
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.

Comments: Very poor perennial grass establishment; area with a high percent cover by

kochia and Russian thistle. Needs to be re-seeded after weed control.

Inspection Team Members ‘ - Date

Carl Mackey, RVO team leader 6/13/05

Denise Arthur, ESCO representing EPA
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REVEGETATION INSPECTION CHECKILIST

DATE 6/16/05

AREA ]INSP]ECTE]D
Item L

Speczﬁed" Requir ements

Section 30 Exnstmg Samfﬁan‘}y Landﬁﬂll
' “|io Status:

Interlm

£ .‘-",'».“No Veg, ST

| 'Permanent |

- Remarks

1. Upon examination of the subj ect area, indicate Permanent
the vegetative status of the area. seeding in

spring
2005;
currently
being
irrigated

18 acres

this form.

2. If the area has been vegetated with permanent, or | No

an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This Qualitative
inspection shall be performed with an optical assessment.
siting device and should include the following
vegetation features: bare soil, rock, litter, '
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of

required.

3. Upon completion of this inspection forward the
results of this 5-year inspection to the
responsible FWS representatwe for action, if

Comments: Very good native seedling emergence w1th approx1matelv 10 seedling per square

foot.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur,

ESCO representing EPA

Rev1ewed by

7ﬁf / ) f‘W(KMJ%M M/ﬁx

Date

6/16/05
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED Burial Trenches Section 30 DATE 6/23/05
[ Specified Requiren Remarks -
S o e , - Permanent’ N
1. Upon examination of the subject area, indicate” | Interim 10 acres
the vegetative status of the area. seeded
with
slender
-wheatgrass
2. If the area has been vegetated with permanent, or | Qualitative | See comments
an interim seed mix, perform a transect : assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. -Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.

Comments:  Vegetation cover about 85% weedy and 15% perennial grasses. Bare ground was
relatively high (35%). Area will be incorporated into future seeding project.

Inspection Team Members : Date

Carl Mackey. RVO team leader : 6/23/05.

_ Denise Arthur, ESCO representing EPA

e [/of
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED Misc. Northern Tier Sofls Remediation, Shooting Range,
Section 19 DATE 6/14/05
T Specified Requirements . - | Status: | Remarks
Interim,':' j
o , ‘ _ Permanent
1. Upon examination of the subject area, indicate | Permanently | ~1 acre
the vegetative status of the area. seeded in
_ 2000
2. If the area has been vegetated with permanent, | 2 transects | See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. ~Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
, required.
Comments:___Plant community is diverse with good establishment of both cool and warm

season native grasses. Eight native perennial grasses contributed to cover data. Topsoil

spreading likely positively effected this site. This site should continue to progress with little

management, although grazing should be considered at a future date.

Transect Data Summary: Mean litter = 15.5%

Mean bare soil =27% -

Mean total vegetation = 57.5%

Mean total cover = 73%

Inspection

Team Members

Carl Mackey, RVO team leadér

Denise Arthur, ESCO representing EPA

Reviewed by
s
/ B i

P

Date

6/14/05
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REVEGETATION HNSP]E(CTV@N CHECKILIST

AREA ]INS]P’IECTE]D Munition Remediation sites in Sectn@ns 19. 20, 29, 30 DATE 6/15/05

Ttem | Specﬁned Requxremema o Statusy ‘ anaz ks
N_u,m_bpr 1 : S “ | No Veg, o :
O T Interim, -
. R S : Pmmanent .

1. Upon examination of the subject area, indicate | Permanently | 4 sites of about 2.5

the vegetative status of the area. seeded in acres each. ~11
2001 acres total.

2. . | If the area has been vegetated with permanent, | No See coments
or an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. . | Upon completion of this inspection forward the ) See comments
results of this 5-year inspection to the ' :
responsible FWS representative for action, if
required. A

Comments: ‘Good establishment of Western wheatgrass, but with few other species

established i.e. low dlver51tv High litter accumulation. Site would benefit from srazing (or
burning.)

Inspection Team Members : ' Date

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Reviewed by,
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QEVEGETATI@N fI\TQPECTJT@Jf&I CHECKILIST

AREA INSPECTED Munitions Remediation sites in Sections 25

DATE 6/28/05
i, T Specified Requirements .~ | - 'S,‘tatus"’- " Remarks -
: \Iumber T e e e Nd"V‘e“ R R
Interim
: : : : Pemnanent _
1. Upon exammatmn of the sub] ect area, 1ndlcate Interim Entire area is
the vegetative status of the area. seeded approximately 19
acres. A small
portion ~.5 acres
has been interim
. seeded.
2. If the area has been vegetated with permanent, | No See comments
or an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical . | assessment
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the - . | See comments
results of this 5-year inspection to the '
responsible FWS representative for action, if
required.

Comments: _ Entire area is approx1matelv 19 acres. A small portion ~.5 acres has been interim
seeded. And has good cover by slender wheatgrass. The rest of the area ‘has either not been

disturbed (on the east side of the road ) or is awaiting further remediation due to asbestos.

Inspection Team Members ' : Date
- Carl Mackey, RVO team leader A 6/28/05
‘Denise Arthur, ESCO representing EPA ' 6/28/05

Rev1ewed b
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED Burial Trenches Soil Remediation, Section 20, Red Soil Area
DATE 6/14/05
o Hem | - Specified Requirements - Siatus .- "Remarks
T mtel im;
e S e " Permanent
1. Upon examination of the subject area, indicate | Permanently | 11 acres
the vegetative status of the area: seeded in
| 2004
2. If the area has been vegetated with permanent, | 2 transects | See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the resuits of the
transect evaluation in the comments section of
this form. :
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if -
required.
Comments:  Area continues to be dominated by kochia in the second growing season, however

4 native perennial grass species are represented in the cover data. Of the perennial grasses,

Western wheaterass provides the most cover at this time. Kochia and the other weedy forbs

should be mowed prior to seed production to 1imit competition for establishing grasses.

Transect Data Summary: _ Mean litter =6% o @’V,.a? > 4y '
Mean bare soil = 4% e ;::)a', 2] \\ N Ny
Mean total vegetation =(90%/ $r 7o :
Mean total cover = 96%
Inspection Team Members Date
Carl Mackey, RVO team leader 6/14/05

Rev1ewed by 1

Denise Arthur, ESCO ;epresenting EPA

Date /6/ &/
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED Section 29 and 32;: BT29-1,-2; BT32-11 DATE 6/28/05
- Jtem .| - . Specified Requirements . |  Status: | ‘Remarks: . -
Number 1’_ T e R NOVeg,

v : S - Permanent | *

1. Upon examination of the subject area, indicate Interim Each site was about

the vegetative status of the area. seeded in 0.1 acre.
‘ ' about 2000
2. If the area has been vegetated with permanent, or | Qualitative | See comments
_an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with-an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. :

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the ’
responsible FWS representative for action, if
required. ‘

Comments:  These sites have improved from last growing season in that there is live weedy

_plant cover this year versus standing dead plant litter and bare soil last year. There is still no
evidence of establishment of seeded species however. These sites will be reseeded during
seeding of surrounding areas in future years.

Inspection Team Members - : . Date

Carl Mackey, RVO team leader 6/28/05

Denise Arthur, ESCO representing EPA

Reviewed by,
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REVEGETATION INSPECTION CHECKLIST '

AREA INSPECTED Burial Trenches Section 32 ESA 2A-1 through -3
DATE 6/20/05 ~ :
“Ttem | | Specificd Requirements | Staus: | Remarks
L S . | Permianent | o0
1. Upon examination of the subject area, indicate Permanently | ESA 2A-1 =4 acres
the vegetative status of the area. : seeded in ESA 2A-2=3.5 ¢uif
2001 acres -
ESA 2A-3 = 3 cres
2. If the area has been vegetated with permanent, 2 transects | See comments
or an interim seed mix, perform a transect conducted
‘| evaluation of the existing vegetation. This in site ESA:
inspection shall be performed with an optical 2A-2;
siting device and should include the following qualitative
vegetation features: bare soil, rock, litter, assessment
standing dead, cryptograms, and a listing of live | at the other | . . .
plants by species. Document the results of the 2 sites. '
transect evaluation in the comments section of '
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. L
Comments: - The condition of these sites ranges from poor to good. Western wheatgrass is the

dominant perennial grass at all sites and ranges from 23% relative cover in ESA 2A-1to 58%

relative cover in site ESA 2A-3. Diversity at all sites was low. Cheatgrass is providing

significant competition to community development at all sites. As with other cheatgrass effected

sites, this area could benefit from cheatgrass control, prazing and possibly some type of seeding

to improve diversity.

Transect Data Summary:

Mean litter = 19.5%

Mean bare soil = 3%

Mean total vegetation = 77.5%

Mean total cover = 97%

Inspection Team Members

Carl Mackev,. RVO team leader

Reviewed

Denise Aﬁhur, ESCO representing EPA

Date

6/20/05

12/%
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REVEGETATION INSPECTION CHECKILIST
AREA INSPECTED Section 32 ESA 2a-4.5,6 DATE 6/16/0S
" Specified Requirements -~ . Qtatus © . Remarks
v _I_nte;;m '
: : R 4 Permanent . ,
1. Upon examination of the subject area, indicate | Permanently ESA 2a-4 =4.85
' the vegetative status of the area. seeded in ESA2a-5=14
_ 2001 ESA 2a-6 =5.55

2. If the area has been vegetated with permanent, | Qualitative | See comments
or an interim seed mix, perform a transect _assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
‘vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. '

Comments: _ These three sites can be charactenzed as Western wheatgrass/cheatgrass plant
comimunities. Establishment of Western wheatgrass ranged from fair establishment, (i.e. of the
total vegetation cover, approximately 50% was Western wheatgrass in ESA 2a-4 and 6) to good
establishment in ESA 2a-5 where Western wheatgrass made up 90% of the cover by live

vegetation. These sites could be improved by controlling cheatgrass.

Inspection Team Members Date

Carl Mackey, RVO team leader 6/16/05

Denise Arthur, ESCO representing EPA

Reviewed by IQ X
: Date "
14 %Md/ @a& il _ /é J/0¢
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REVEGETATION INSPECTION CHECKLIST -

AREA INSPECTED __ Burial Trenches Soil Remediation, BT 32-1,2,3
DATE 6/16/05
Ttem T Specified Requitements | Status: [ - Remiarks
L e '[‘nterim’,'f L
‘ e L Perrpanent |-
1. Upon examination of the subject area, indicate Permanently | Section 32,
the vegetative status of the area. seeded in BT 32-1 = 1.5 acres
: 2001 BT 32-2=1 acre
» BT 32-3 =2 acres
2. If the area has been vegetated with permanent, 2 transects | See comments
or an interim seed mix, perform a transect . | conducted '
evaluation of the existing vegetation. This in BT 32-3;
inspection shall be performed with an optical . | a qualitative
siting device and should include the following assessment
vegetation features: bare soil, rock, litter, was
standing dead, cryptograms, and a listing of live | conducted
plants by species. Document the results of the at the other
transect evaluation in the comments section of | two sites
this form. A _
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the )
responsible FWS representative for action, if
| required.
Comments: ' These sites are excessively weedy and dominated by cheatgrass (82% of

the cover by vegetation). Perennial native grass cover was only 7.5%. This site could benefit
from control of cheatgrass followed by inter-seeding or potentially broadcast seeding of sand
dropseed. Sand dropseed seedlings appear to compete favorably in cheatgrass dominated areas
‘under good summer soil moisture conditions.

Transect Data Summary: Mean litter = 50%
‘ Mean bare soil = 13%
Mean total vegetation = 37%
Mean total cover = 87%

Inspection Team Members Date

Carl Mackey, RVO team leader 6/16/05

Denise Arthur,'ESCO representing EPA




REVEGETATION INSPECTION CHECKILIST
4,7

AREA INSPECTED Sectiom 32, BT '32(-39?1{@ DATE 6/16/05
[ Teem | | Specificd Requirements - | Status |  Remarks
Number BT T N Ve (L
- Inferim, |
4 P A ' Permanent | ° .
1. Upon examination of the subject ared, indicate | Permanently BT 32-9 =1.2 acres
the vegetative status of the area. seeded in BT 32-10=0.2
_ 2001 acres
2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. :
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the ‘
responsible FWS representative for action, if
required.
Comments: Very poor establishment of seeded species with vegetation cover 98%

cheatgrass and other weedy species. Sites could benefit from control of weedy vegetation.

Inspection Team Members Date

Carl Mackev, RVO team leader 6/16/05

Denise Arthur, ESCO representing EPA

Reviewe% | 4 . N N
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REVEGETATION INSPECTION CHECKLIST

ARIEA ]INS]P]ECT]ED - ]Emsfﬁmg Sammw ]Landlfﬁ]l]l Sectmn 36 DATE 6/15/05
. : . Spec ts 0| Status: | Remarks
No Veg, B '
Intenm
SRR I ST Lo 3 Pcrma.nent N
1. Upon examination of the subject area, indicate Interim 18.5 acres
the vegetative status of the area. _ plus
wheat
2. If the area has been vegetated with permanent, or | 4 transects | See comments
an interim seed mix, perform a transect -
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
evaluation in the comments section of this form. , S
3. Upon completion of this inspection forward the - | See comments
results of this 5-year inspection to the responsible
FWS representative for action, if required.
Comments:___Slender wheatgrass established as an interim seeded species, although not
performing as well as in an adjacent area (6.5% vs. ~25% cover). Wheat seeded as a “npurse
" crop” has persisted as volunteer and is providing competition for the native grass. The wheat
should be controlled. The site is relatively stable, but should be 1ncorporated into future seeding
projects to improve diversity and stability.

Transect Data Summary: Mean Litter = 33.5%
- Mean Bare soil = 32.75%
Mean total vegetation = 33.75%
Mean total cover = 67.25%

Inspection Team Members _ Date

Carl Mackey, RVO team leader ' ' 6/15/05

Denise Arthur, ESCO representing EPA

Rewewed/,y/ /
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED Borrow Area 1 - DATE 6/13/05

‘Specificd Requirements 2|7 Remarks |

1. Upon examination of the subject area, indicate Permanently | 54 acres
the vegetative status of the area. | seeded '
2. Tf the arca has been vegetated with permanent, | 4 transects | See comments

or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of

, this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the '
responsible FWS representative for action, if
required. .

Comments: ‘ This site is an excellent example of successful revegetation at Rocky
Mountain Arsenal, Establishment by seeded species is high and diversity provided by volunteer
from native forb and grass propagules in the re-spread topsoil provides near climax plant
community conditions. An introduced warm season grass ( Chloris sp.) also occurs at this-site
and should be monitored for invasive spread. Currently it contributes approximately 2-15%
relative cover. - :

Transect Data Summary: Mean litter= 21.5%
Mean bare soil = 20.5%
Mean total vegetation = 58%
Mean total cover = 81.5%

Inspection Team Members ' ' Date

Carl Mackey, RVO team leader - - ' 6/13/05

Denise Arthur, ESCO representing EPA

Rev1ewed by

Ui M%f%i’g@@ -
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REVEGETATION INSPECTION C HECKLIST

AREA INSPECTED Section 35 Soils Remediation: Borrow Area3 5 « - ¢
'DATE . 6/27/05 St T
Item | . . Specified Requirements . - Status: Remarks
Nuber | - R ADETEek o T NoVeg, :
e S - Initerim, -
L : L Ll Permanent
- 1. Upon examination of the subject area, indicate Cover crop | Sec. 35 soils
: the vegetative status of the area. with a remediation
' portion of | northern portion
interim about 34-acres; -
seeding. portlon along D
street is ~5 acres;
BA 3 ~140 acres;
Sand Creek Lateral
. excavation.

2. If the area has been vegetated with permanent, or | Qualitative | See comments
an interim seed mix, perform a transect assessment. '
evaluation of the existing vegetation. This '
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the-
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the
results of this 5-year inspection to the
responsible FWS representative for action, if
required.

Comments: __ Barley cover crop with generally good emergence and growth. May be some

areas of sparse production. Portion of Section 35 soils remediation project along D street with

poor interim species establishment and weedy cover. All of these areas will be permanently

seeded during a future project.

Sand Creek Lateral has. diverse perennial grass estabhshment

Inspection

Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representihg EPA

Rev1ewed

/// (m\/ﬂﬁ‘ﬁl

Date

- 6/27/05
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED Borrow Area S (east) DATE 6/14/05
N ~ Interim,

L T ~ Permanent | ‘

1. Upon examination of the subject area, indicate Permanently | Section 24; ~28
the vegetative status of the area. seeded in acres.

2002.

2. If the area has been vegetated with permanent, | 3 Transects. | See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of

.| this form. ’

3. Upon completion of this inspection forward the ' See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.

Comments: Seeded grasses are well established at this site with Western wheatgrass

common and a diversity of warm season grasses. Weedy areas are scattered around the site.
Native perennial grasses compose about 63% of the vegetation and 37% was composed of weedy
species. Kochia and bindweed are the dominant weedy species and could be spot treated in order

to protect desirable forb species.

Transect Data Summary: Mean litter = 37%
Mean bare soil = 10.33%
Mean total vegetation = 52.67%
Mean total cover = 89.67%

Inspection Team Members Date

Carl Mackey, RVO team leader » 6/14/05

Denise Arthur, ESCO representing EPA

7
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED Borrow area 7B (east) DATE 6/15/05
© Specified Requirements~ . [ Statust. | . Remarks
R " | Permanent B
Upon examination of the subject area, indicate. Interim ~26 acres
the vegetative status of the area. seeded

If the area has been vegetated with permanent, or | No See comments
an interim seed mix, perform a transect transects;

evaluation of the existing vegetation. This Qualitative

inspection shall be performed with an optical assessment

siting device and should include the following only.

vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the
results of this 5-year inspection to the responsible
FWS representative for action, if required.

Comments:-  The area has fair establishment of slender wheatgrass (2-20% of the total cover)
with some areas dominated by cheatgrass. :

* Inspection Team Members Date

Carl Mackey, RVO team leader 6/15/05

Denise Arthur, ESCO representing EPA

Revieweily / /g

11/ // 06
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REVEGETATION INSPECTION CHECKLIST

ARFEA INSPECTED Borrow Area 11 DATE 6/28/05
ftem. | . Specified Requirements . | Statust | Remarks
L O Interim, |
% T L e b Permanent (|-
1. Upon examination of the subject area, indicate Permanently | About 80 acres of’
the vegetative status of the area. seeded. ~26 | the total borrow
acres seeded | area was excavated
in fall by project

2004. ~177 | requirements.
acres seeded

: in 2003.
2. If the area has been vegetated with permanent, | Qualitative | See comments
or an interim seed mix, perform a transect assessment.

evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the
following vegetation features: bare soil, rock, '
litter, standing dead, cryptograms, and a listing
of live plants by species. Document the results
of the transect evaluation in the comments
section of this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. '

Comments: In the western portion permanently seeded in 2004, previously established slender
wheatgrass stand has been interseeded with the permanent mix. Seedlings of permanent mix
only established in areas without slender wheatgrass. Interseeding prior to removal of existing .
cool season perennial grass species is not recommended and has generally not been successful at
this site. The eastern disturbed portion (~60 acres) was seeded in 2003, along with the un-utilized
portion of the BA 11. This area has patches of good establishment of Western wheatgrass, but
weedy species oceur throughout and some large areas are dominated by weedy forbs.

Inspection Team Members Date

Carl Mackey, RVO team leader ' 6/28/05

" Denise Arthur, ESCO representing EPA

isi/06
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED TRER 1WC-1 DATE 6/14/9S
Ttem | Specified Requirements | Status: Remarks
e 5 i : ~ Permanent :

1. Upon examination of the subject area, indicate Permanently | 19 acres.

the vegetative status of the area. seeded fall '
2004.
Irrigated
_ 2005.

2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment. |
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FW'S representative for action, if

L required.
Comments:__Poor seedling density at time of assessment. Copious cheatgrass cover.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Date

6/14/05

| 3?3/,/{2{///0@ |
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REVEGETATION INSPECTION CHECKLIST

AREA ]INS]P’ECTED TRER 1CN-2 DATE 6/14/05
" Jtem | - . . Specified Requirements = Status: Reinarks
N.‘lmbﬁrv O AP R NO Veg,'» o S
RE S Interim, -
R T T _ Permaient
1. Upon examination of the subject area, indicate Permanently | ~1 acre.
the vegetative status of the area. seeded fall
| 2004.
Irrigated
_ 2005.
2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FW'S representative for action, if
required.

Comments:  Previously established slender wheatgrass stand has been interseeded with
permanent mix. Seedlings of permanent mix only established in areas without slender
wheatprass. Interseeding prior to removal of existing cool season perennial grass species is not

N

recommended and has generally not been successful at this site.

Inspeétion Team Members ~ Date

Carl Mackey, RVO team leader 6/14/05

Denise Arthur, ESCO fepresenting EPA

Reviewed by

LY Da"/f//@/
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REVEGETATION INSPECTION CE

TECKILIST
AREA INSPECTED TRER 1SE-4 DATE 6/21/05 _ B
Jtem . GSpecified Requirements - Status: Remarks
Number ' . No Veg,
Interim,
: R Permanent ,
1. Upon examination of the subject area, indicate No ~6 acres;
the vegetative status of the area. terrestrial
. vegetation
2. Tf the area has been vegetated with permanent, or | Not
an interim seed mix, perform a transect assessed
evaluation of the existing vegetation. This for
inspection shall be performed with an optical vegetation
sighting device and should include the following | because
vegetation features: bare soil; rock, litter, standing | the site is
dead, cryptograms, and a listing of live plants by | currently
species. Document the results of the transect flooded.
evaluation in the comments section of this form.
3. Upon completion of this inspection forward the
results of this 5-year inspection to the responsible
FWS representative for action, if required.
Comments; __ Site to be use@!as an intermittent wetland, so no vegetation assessment conducted.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Reviewed by

Date

6/21/05

Date
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED TRER 2NW-4 (north and south) DATE  6/13/05
ftem - Specified Requirements Status: Remarks
Number ‘ No Veg,
) Interim, -
: Permanent
1. Upon examination of the subject area, indicate | South South section is
the vegetative status of the area. section 11.3 acres; north
permanently | section is ~10 acres.
seeded in
2004; north
section not
yet
addressed.
2. If the area has been vegetated with permanent, 2 transects | See comments
or an interim seed mix, perform a transect in the south
| evaluation of the existing vegetation. This section
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. ‘ '
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required.
Comments: _ The site is in the second growing season and weedy species still predominate. At

least six perennial grass species are present at the site.

Western wheatgrass and sand dropseed

are the most common native grasses. There is spotty occurance

by Scotch and musk thistle. The ‘

area may benefit from a timely mowing.

Transect Data Summary:

Mean litter = 23.5%

Mean bare soil = 13%

Mean total vegetation = 63.5%

Mean total cover = 87%

Inspection Team Members

C-arl Méckév, .RVO team 1eédéf

Denise Arthur, ESCO representing EPA -

Reviewed

b

Date

6/13/05
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REVEGETATION INSPECTION CHECKLIST

DATE

.

3

AREA INSPECTED Section 4, TRER 4EC-2 6/21/05
Item | Specified Reguirements . Status: . Remarks
Number TR e . NoVeg,
~ Interim,
. . : Permanent
1. Upon examination of the subject area, indicate | Permanently | 3 acres.
the vegetative status of the area. - seeded in
2001.
2. If the area has been vegetated with permanent, | 2 transects. See comments
or an interim seed mix, perform a transect
evaluation of the existing vegetation. This
| inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the,
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. :
Comments: Tt appears that the seeding failed at this site. Only small areas of the site

contain sparse cover by perennial grass, i e. Western wheatgrass. Weedy annual species,

primarily kochia (65% of the total cover) dominate the site. This area could be incorporated into

a future seeding project when habitat in the area adjacent in Section 3 is restored.

Transect Data Summary: Mean litter = 25.5%

Mean bare soil = 4%

Mean total vegetation =

70.5%

Mean total cover = 96 %

Inspection Team Members

Carl Mackey, RVO team leader

Denise‘ Arthur, ESCO representing EPA

Katherine Roberts, EPA

John Stetson, PWT representing EPA '

Rev’iewed
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REVEGETATION INSPECTION CHECKLIST
AREA INSPECTED Section 4; TRER 4SC-1 DATE 6/15/05
CTtemut | Specified Requirements =~ |7 Status:-’ .| - . Remarks - '
_ - _ | “Permanent :| - v
1. | Upon examination of the subject area, indicate | Permanently | 16 acres total; tilled
the vegetative status of the area. seeded in area 10 acres
: 2000.
2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form.
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the '
responsible FWS representative for action, if
required. 4
Commments: About 5 acres of the site was dominated by an almost pure stand of needle

and thread erass and therefore was not tilled to preserve habitat. Because of the almost
monoculture nature of this area, it would provide a good site for seed harvest (especially this
“vear). A diverse seeded community of warm and cool season grasses and forbs, as well as
" scattered rabbitbrush and fourwing saltbush shrubs is established in the remainder of the site.
This site can be considered a self-sustaining plant community that would provide long term
erosion control with proper management. ‘

Inspection Team Members - Date

" Carl Mackey, RVO team leader : 6/15/05

Denise Arthur, ESCO representing EPA

Reviewed bx
A ~F
(LS
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED ____ TRER 6NW-2 DATE 6/14/05
ftem | " Specified Requirements Status: Remarks
Number : No Veg,
Interim,
Permanent
1. Upon examination of the subject area, indicate Permanent | 20.5 acres
the vegetative status of the area. ' ' ’
2. If the area has been vegetated with permanent, or | 2 See comments
an interim seed mix, perform a transect Transects

evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
evaluation in the comments section of this form.

3. Upon completion of this inspection forward the - T See comments
results of this 5-year inspection to the responsible
FWS representative for action, if required.

Comments: __ This site is stable, but dominated by cool season grasses; primarily western
wheaterass, slender wheatgrass and Canada wildrye. Other native forbs and grasses are limited.
Of the total vegetation, 50% is cool season seeded native grasses and 36% is composed of weedy
forbs and grasses.

Transect Data Summary: Mean Litter = 24.5%
Mean Bare soil = 4%
Mean total vegetation = 71.5%
Mean total cover = 96%

Inspection Team Members , : Date

Carl Mackey. RVO team leader 6/14/05

Denise Arthur, ESCO representing EPA




REVEGETATION INSPECTION CHECKILIST

e\

AREA INSPECTED TRER 6NW-3 DATE 6/14/05
Ttem | . Specified Requirements’ . | Statust| . Remarks.
g | Interim, |
S : o Permanent | o
1. Upon examination of the subject area, indicate Permanent | ~20 acres; Section 6
the vegetative status of the area. seeding ‘
2. If the area has been vegetated with permanent, or | 3 transects | See comments
an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
‘| evaluation in the comments section of this form. L o
3. Upon completion of this inspection forward the | See comments
results of this 5-year inspection to the responsible
FWS representative for action, if required.
Comments: The portion of this TRER site West of E street is occupied by prairie dogs.

The northern portion along 7 Avenue is currently stable, but has likely been seeded with slender

wheaterass prior the permanent seeding and is still dominated by this cool season species (~23%

cover by slender wheatgrass). Over-seeding established slender wheatgrass (or other cool season

orass) stands does not yield a diverse orassland community. When interim perennial grass stands

are established, the technique for diversifying the grassland community should be modified from

. simply over-seeding the site. Slender wheatgrass is a short lived perennial grass and as the

initially established plants weaken, the community may be replaced by weedy species.

Transect Data Summary:

Mean Litter = 18.6%

Mean Bare soil = 37.6% 1

Mean total vegetation =41%

Mean total cover = 62.3%

Mean rock cover = 2.6%

Inspection Team Members

_Carl Mackey, RVO team leader ... .ot o oo -

Denise Arthur, ESCO representing EPA
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TRER & Project Boundaries
In Stage 3 Deletion Area

Remediation Venture Office GIS

e
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED _ TRER 25CC-3, Section 25 Miscellaneous N@rfzherh Tier Seil,
Bemw An"ea 6, B@rrow Area 8 DATE  6/20/05 '
L S Spemﬁed Reqmremem_ R

Intcnm ..
v R T T L . Pennanmu S
1. Upon examination of the subject area, indicate Barley 74 acres;
the vegetative status of the area. cover crop | approximately 15

‘seeded acres of bare

2005. ground/weedy
waiting remedy
activity; BA 6 is

about 62 acres; BA
8 is about 23 acres.
2. If the area has been vegetated with permanent, or | Qualitative | See comments

| an interim seed mix, perform a transect assessment.

| _ - evaluation of the existing vegetation, This . =~ '
| ' '  inspection shall be performed with an optical

. sighting device and should include the following

| ‘ vegetation features: bare soil, rock, litter,

| standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect évaluation in the comments section of
this form.

3. Upon completion of this 1nspect10n forward the See comments
results of this 5-year inspection to the
responsiblé FWS representative for action, if
required.

Comments: - Generally good barley germination with some areas of decreased germination,
emergence and growth. Site should be observed for timely weed control. The southem portion
of BA 8 has not been seeded due to presence of asbestos containing debris.

Inspection Team Members Date

Carl Mackey. RVO team leader = , " 6/20/05

Denise Arthur, ESCO representing EPA

PP B s B T T

Reviewed by )

ALCY fa&f /«?f féﬁf{/ R | /ﬁ7 f’//ﬁ/




189000

188000

187000

2186000

2186000

o$1{011.20. 4410898.51

2187000

2187000

188000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
25CC-3

TRER Areas
Project Boundaries
Borrow Areas

_Sections

02550 100 150 200 250 300 350
Feat

™

NADZT-NGVD20 Daun, US Survey Feal,
ada

Souces U5, Ammy BIMS, Washmgion Geous,
USGS DLG, USFWS, Foster Whasler, VD GIS

Remediation Venture Office GIS
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Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
Misc. Northern Tier Soils - C

TRER Areas
Project Boundaries
Borrow Areas
Sections

NADIZT NGV Datum, US Suvey Feel,
Caboraco North Zone

Soutes LS. Ammy BIMS, Washingion Gaoup,
USGS DLG, USFWS, Fosiar Whoaler, VO GIS




REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED TRER 26SW-1 DATE 6/16/05
CTtem- |0 . Specified Requirements © |- Status: Remarks
Number |2 o0 RETHEEREEE i Noves e
L . Permanent
1. Upon examination of the subject area, indicate No re- ~1.5 acres
the vegetative status of the area. vegetation
2. If the area has been vegetated with permanent, or | No See comments
an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This - qualitative
inspection shall be performed with an optical assessment.
siting device and should include the following
vegetation features: bare soil, rock, litter, .
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of - | e
this form. 4
3. Upon completion of this inspection forward the
results of this 5-year inspection to the
responsible FWS representative for action, if
required.
Comments: " No revegetation effort detected, Area disturbed by soil removal.

Revegetation should replace existing weedy plant community and bare soil.

Inspection Team Members

Carl Mackey. RVO team leader

Denise Arthur, ESCO representing EPA-

Date

6/16/05




186000

°511917.63.4410304.48

2180000
1

dary Basins Sod Femedialk

22.10 Acres, NCSA-2a

2180000

186000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
26SW-1

TRER Areas
Project Boundaries

Borrow Areas

Sections
Q 25 50
e ™ e
Feel
™

NADZT-NGVZS Dalum, US Suvey Feel
Cglorado Morih Zone

Sowces: US. Anmy BIMS, Washingion Gioun,
UISGS DLG, USFWS, Fosier Whesler, AVO GIS

—_

Remediation Venture Office GIS




- Reviewed by, -
’ﬁ%@d (olgdin,

REVEGETATION INSPECTION CHECKLIST

- AREA INSPECTED

TRER 26WC-2

DATE

6/15/05

TR

Interim

1;5A abf"es

this form.

1. - | Upon examination of the subject area, indicate
the vegetative status of the area, seeding fall -
| | 2004;
slender
wheatgrass
2. If the area has been vegetated with permanent, or No See comments
an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment.

siting device and should include the following
vegetation features: bare soil, rock, Litter,

o1

standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of

results of this 5-year inspection to the

L | required.

3. - | Upon completion of this inspection forward the

responsible FWS representative for action, if

See comments

Comments:

Good establishment of slender wheatgrass. Area has been soil amended

and mulched. Kochia and Russian thistle should be mana

ged, i.e. mowed.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA .

Date

6/15/05




051\565‘64. 4410894.81
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Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
26WC-2

TRER Areas
Project Boundaries
Borrow Areas

_ Sections
'] 25
!
Fest
N

NADZT-NGVDZS Daum, US Survey Fesl,
Colorado North Zone

Souces: LS. Ammy BIMS, Washingion Groap.
USGS DLG, USFWS, Foster Wheeler, VD GE

Remediation Venture Office GIS
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RJE‘VEGETATI@I\\T INSPECTION CHECKILIST

T

AREA INSPECTED TRER 26NW-5 DATE 6/15/05
 JTtem .| .- Specified Requirements” 0o Statws: - o Remarks
Number |/ o i NoVeg, |t I
S Interim, |
- ; - Permanent -
1. -Upon examination of the subject area, indicate | Permanently | ~9 acres
the vegetative status of the area. seeded
2. If the area has been vegetated with permanent, No ' See comments
or an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment
siting device and should include the following '
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
| transect evaluatlon in the comments Sectlon of S N
tis fort - , e TR T T SR T L
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representatwe for action, if
required.
Comments: 2-3 seedling per square foot; very weedy (kochia) about 3 feet tall; weed

issue should be addressed with mowing; perennial grass establishment should succeed.

Inspection Team Members - : Date

Carl Mackey, RVO team leader 6/15/05

Denise Arthur, ESCO representing EPA

Reviewed b

’7/ ) C‘\ & ///L(’f&(/’(jc@/[ 0y
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2179000
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2180000
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Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
26NW-5

TRER Areas
Project Boundaries

Borrow Areas

Sections

NADET-NGVOZS Daksn, US Survey Feul,
Colorado Morh Zone

Sowces: US. Ammy BIMS, Washinglon Giou,
USGS DLG, USFWS. Fosler Whewsier, AIVD GIS

‘ Remediation Venture Office GIS |
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REVEGETATION INSPECTION CHECKILIST

and Western wheatgrass.

AREA INSPECTED TRER 26SE-6 - DATE 6/16/05
o Mtem | Specified Requirements . . . | Status: | Remarks'
S | mterim, |
o - - ‘Permanent

1. Upon examination of the subject area, indicate Permanent | 4.36 acres;

the vegetative status of the area. seeded See comments
and
irrigated
: 2004
2. If the area has been vegetated with permanent, or | 2 fransects See comments

an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
siting device and should include the following

.. | vegetation features: bare soil, rock, litter, standing ). .. S——
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
evaluation in the comments section of this form.

3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the responsible
FWS representative for action, if required.

Comments: __ Diverse established grassland. Dominant species are blue grama, switch grass

Scotch thistle and cheatgrass are problematic. The area would benefit

from a weed control program.

Transect Data Summary:

Mean Litter = 22%

Mean Bare soil = 15.5%

Mean total vegetation = 62.5%

Mean total cover = 84.5%

Mean native perennial grass = 42.5%

Mean weedy forbs and grasses = 14.5%

- Inspection Team Members

~ Carl Mackey, RVO

« -~ Denise Arthur; ESCO representing EPA

te

A




186000

2183000

2183000

186000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
26SE-6

TRER Areas
Project Boundaries
Borrow Areas
Sections

WADZT-NGVDZS Dawm, US Survay Foa:
Colorada Zone

Spurces: LS. Army BIMS, Washingion Geoup,
USGS UG, USFWS, Fosier Whesier, VD GI5

Remediation Venture Office GIS




REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED "TRER 30SW-2 DATE 6/20/05
Jtem . Specified Requirements . |  Status: | Remarks
umb ool No Veg, ol
Intenm
, . St Coo . Permanem o
1. Upon examination of the subject area, indicate ‘Permanently | 3.3 acres
the vegetative status of the area. 1 seeded in
2005.
2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This '
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
| plants by species. Document the results of the _ . 5 i -
B = fransect evaluauon ifi the comments section of | . T
this form. :
3. Upon completion of this inspection forward the " | See comments
results.of this 5-year inspection to the :
responsible FWS representative for action, if
required. : :

Comments: Abundant seedling emergence at time of observation. Irrigation initiated.
Seedling density approximately 7 seedlings per linear foot. Area will need weed control efforts

in future.
Inspection Team Members | Date
Car] Mackey, RVO teamn leader ‘ 6/20/05

Denise Arthur, ESCO representing EPA




2186000
L Rocky Mountain A
TRER & Project Boundarie
In Stage 3 Deletion Area
30SW-2

ey :

SL T G

TRER Areas
Project Boundaries

o L

Borrow Areas

 Sections

;
i
2
i
!

L
—

NADIT-NGVOZS Daksn, US Suvey Feet
Colorado Norih Zona

U5, Ammy BIMS, Washingn
G, USFWS, Fosier Whesier, AVO G5

[ Remediation Venture Office
—

|

21880007 2189000




REVEGETATION INSPECTION CHECKLIST

v

AREA INSPECTED TRER 30SW-3 ' . DATE 6/20/05
e dtem e Specified Requirements’ © . o Status:o| 0 Remarks
Number | e | TR i No Ve, | N
S C ‘ Permanent | . :
1. Upon examination of the subject area, indicate Bare 5 acres -
the vegetative status of the area. soil/weedy
2. If the area has been vegetated with permanent, or Qualitative | See comments
an interim seed mix, perform a transect assessment |
evaluation of the existing vegetation. This
inspection shall be performed with an optical -
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
tranSGCteVﬂlllatloﬁlnthe comments section of, - . | oemressslmosr e s
this form. '
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the responsible
FWS representative for action, if required.
Comments: _ Tilled, weeds abundant growing rapidly, awaiting weed control and cover crop
seeding.

Inspection Team Members

Carl Mackev; RVO team leader

Denise Arthur, ESCO representing EPA

Reviewz;% :
AL, aiad G
T

R B

- Date

6/20/05

Y22




2189000

186000

2189000

2190000

2180000

186000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
30SW-3

TRER Areas
Project Boundaries
Borrow Areas

" Sections

MNADZT-NGVDZS Datum, US Survey Fael,
Colerado North Zone

Sowcen US. Army BIMS, Washengion Growp,
USGS DLG, USFWS, Fosier Whesier, VD GIS

Remediation Venture Office GIS
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REVEGETATION INSPECTION CHECKLIST

AREA INSPECTED TRER 31EC-1 DATE 6/16/05
T Gpecified Requirements. . | Status: | Remarks
T e R T NoVeg, SRR RO
| Interim,
B o U : Permanent BRI
Upon examination of the subject area, indicate Temporary | 5.75 acres
| the vegetative status of the area. barley
cOVer crop |,
Tf the area has been vegetated with' permanent, or | No © | See comments
an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment

siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live

plants by species. Document the results ofthe |

transect evaluation in the comments section of
this form.

Upon completion of this inspection forward the
results of this 5-year-inspection to the responsible
FWS representative for action, if required.

" Comments:

Within BA 10 good barley germination and emergence.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Date.

6/16/05

wlsiel




184000

2193000

2193000

05151‘.'5.{2. 4409627.84

184000

Rocky Mountain Arsenal

TRER & Project Boundaries

In Stage 3 Deletion Area
31EC-1

TRER Areas
Project Boundaries

Borrow Areas

_Sections
v
=

Feel
N

MADZT-NGVDZS Danm, LS Survey Feol
Colorado

Sources U5, Army BIMS, Washinglon Gious.
USGS DLG, USFWS, Faster Wheeler, VO GI5

Remediation Venture Office GIS
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REVEGETATION INSPECTION CHECKLIST

TRER 31EC-2 Section 31 _

AREA INSPECTED DATE 6/16/05
© Rtem | . Specified Reguirements’ Status: Femarks
e - Interim,
SN R ‘ R Permanent | -
1. Upon examination of the subject area, indicate Temporary. | ~2 acres
; the vegetative status of the area. COVEr Crop
. barley
2. If the area has been vegetated with permanent, or | No See comments
an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This qualitative
inspection shall be performed with an optical assessment
siting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. ’ ' ’
3. Upon completion of this inspection forward the
results of this 5-year inspection to the responsible
FWS representative for action, if required.
Comments: _ Site in BA 10. Barley emerging well; an area of about 0.5 acre is light colored

soil with thinner vegetation (i.e. apparent less germination and emergence and lower
production).. : )

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

-,

Revie%} A( 3 -
N/Ra @MA//% At
< J

Date

6/16/05

Datey /7 .
16/21/0¢




183000

JEC-2
1.79Acres

©515908.55, 4409336.74

2193000

2193000

183000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
31EC-2

TRER Areas
Project Boundaries

Borrow Areas

Sections
0 25
=
Fool
N

NADZT-NGVOZH Dk, US Sutvey Feel,

Sources: U8, Amny BIMS, Washingion Growp,
USGS DULG, USFWS, Foster Whaeier, VO GIS

Remediation Venture Office GIS
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED TRER 35WC-4, 35SW-2,3 DATE 6/27/05
- Ttem - ( o Specified Requirements .~ | ~ Status: Remarks
Number BT ST A : NO,Vég‘, e s
S | Interim,
S o - 5 - Permanent e
1. Upon examination of the subject area, indicate Unseeded, | 35WC-4 =17 acres
the vegetative status of the area. mostly bare | 35SW-2 = 14 acres
ground 358W-3 =5 acres
and/or
weedy
2. 1f the area has been vegetated with permanent, or Qualitative | See comments
an interim seed mix, perform a transect assessment. '
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter, ,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. : _
3. Upon completion of this inspection forward the See comments
results of this 5-year inspection to the
responsible FWS representative for action, if
required. :

Comments: A portion of TRER 35WC-4 is a prairie dog town dominated by weedy species;

no tilling conducted. Another 8 acre portion is dominated by kochia and waiting for weed

control and cover crop seeding by USFWS. TRER 35SW-2 and _3 are bare ground waiting

cover crop seeding.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

ReviewedeZZ

‘/’r b'{’"‘v/ ﬁfi/i

1t st
3

\'\.

Date

- 6/27/05




183000

182000

2179000

2179000

ISWC4

©511832.11, 440835085

2180000

c,.")11!i':‘5.15.«09303.{1‘5

512133.86, 4409178.46

14.07 Acres

2181000

2181000

183000

182000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
35SW-2, 35SW-3, 36WC-4

TRER Areas
Project Boundaries
Borrow Areas

Sections

02550 100
Fael
N

(fQT,

NADZT-NGVOZS Dawim, US Survey Feel,
Colormdo Nonh Zong

Souces LS Ay BIMS, Washingion Giowg,
USGS DLG, USFWS, Fosler Whesler, VO GIS

1
Remediation Venture Office GIS [




REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED TRER 35NC-7 DATE 6/27/05
Jtem | . . Specified Requirements | Status: | - -Remarks
S ©Interim, |
g o ' Permanent

1. Upon examination of the subject area, indicate | Permanently | Total acres about -

the vegetative status of the area. seeded 18.
: 2004. »

2. If the area has been vegetated with permanent, Qualitative | See comments
or an interim seed mix, perform a transect assessment.
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the
transect evaluation in the comments section of
this form. ,

3. Upor completion of this inspection forward the See comments
results of this 5-year inspection to the '
responsible FWS representative for action, if
required.

Comments:  The site is divided into 2 parcels. The western portion is about 12.5 acres. This
area has a relatively dense cover by kochia and a low grass seedling density of about 0-3

seedlings per square foot. The eastern portion had the same kochia cover, but no grass seedlings

were observed. Both area should be mowed to reduce competition from kochia.

Inspection Team Members

Carl Mackey, RVO team leader

Denise Arthur, ESCO répresentiné EPA

Reviewed

Uy

Date

6/27/05

1/ "?{/‘/ 06
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185000

i
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\

2181000

2182000

512646.80,4409845.49

2182000

185000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
35NC-7

TRER Areas
Project Boundaries
Borrow Areas
Sections

WADET-NGVD2S Dam, U5 Suvey Foet,
Colorado Merth Zons

Sowces. US. Armmy BIMS, Washingian Group.
USGS DLG, USFWS, Foster Whesler, AVD GIS

Remediation Venture Office GIS
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REVEGETATION INSPECTION CHECKILIST \‘/v \ Q/V 35‘% - \
AREA INSPECTED TRER 35SE-1 and adjacent Section 35 Soil Remediation '
DATE 6/21/05 ' _
“Ttem | - Speecified Requirements . Status:. | Remarks
: o RO R DRI S Y Interlm '
: - Permancm : ;
1. Upon examination of the subject area, indicate Interim 35SE-1=~12 acres
the vegetative status of the area. seeded. Sec. 35 Soil
Remediation site is
: . ~9 acres.
2. If the area has been vegetated with permanent, or | Qualitative - Area to be used as
an interim seed mix, perform a transect assessment. | stockpile for cover
evaluation of the existing vegetation. This ' system '
inspection shall be performed with an optical maintenance.

sighting device and should include the following
vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of hve
plants by species. Document the results of the
transect evaluation in the comments section of
this form.

3. Upon completion of this inspection forward the
' results of this 5-year inspection to the
responsible FWS representative for action, if

-| required.

Comments: _ Area is weed dominated. Established slender wheatgrass is dying.

Inspection Team Members ' : Date

Carl Mackey, RVO team leader o 6/21/05

Denise Arthur, ESCO representing EPA

Reviewed

by /; | -
/[/b/ﬁ%f@% gff" AN ]/)%te:/i /f/ i
C |
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2183000

JI55E-1
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0.28 Acres, SECI5_SS

181000

Rocky Mountain Arsenal
TRER & Project Boundaries
In Stage 3 Deletion Area
35SE-1

TRER Areas
Project Boundaries
Borrow Areas

Sections

Foet

NADZT-MEVDES Dawm, US Suvey Fosl,
Calorado Nevif Zona

Sources: US. Ay BIMS, Washinglon Giowg,
USGS DLG, LSFWS, Fosies Wheeler, AVD GIS
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Remediation Venture Office GIS

Fo L ouaiem
Qg _oebsfvayis miery delnesiisn an GRS f4k g




REVEGETATION INSPECTION CHECKILIST

—

AREA INSPECTED TRER 36NE-3 DATE 6/15/05
Téem .| . Specified Requirements: | Status:. .| ~ Remarks .
Clnterim, |

B T I T N " Permanent -

1. = | Upon examination of the subject area, indicate Interim 24.5 acres
the vegetative status of the area. seeded;

undisturbed

5 | If the area has been vegetated with permanent, or | No See comments
an interim seed mix, perform a transect transects;
evaluation of the existing vegetation. This Qualitative
inspection shall be performed with an optical assessment
siting device and should include the following only.

vegetation features: bare soil, rock, litter,
standing dead, cryptograms, and a listing of live
plants by species. Document the results of the .
transect evaluation in the comments section of
this form.

3. - | Upon completion of this inspection forward the
‘ results of this 5-year inspection to the _
responsible FW'S representative for action, if
required.

Comments: _ This site is divided by 8% Avenue. In the area south of 8™ a 5 acre portion was -

tilled and seeded with crested wheatgrass in 1991. Approximately 35% cover by vegetation in
this portion. The remaining 15 acres has o00d establishment of slender wheatgrass (15-50% -
cover) with a few square meter areas dominated by cheatgrass. The area north of 8% Avenue
(~4.4 acres) is mostly weedy with some grasses established. The western third of this area is
bare soil. It appears that additional soil tilling is required. '

Inspection Team Members Date

Carl Mackey, RVO team leader : 6/15/05

. Denise Arthur, ESCO reﬁresenting EPA

Wsi/06




2187000

186000

185000

2187000

2188000

n?z 39. 1
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0514335.42.4410232.17

Munitions Remediation

2188000

186000

185000

Rocky Mountain Arsenal

TRER & Project Boundaries
In Stage 3 Deletion Area

36NE-3

TRER Areas
Project Boundaries
Borrow Areas
Sections

02550 100

N

MADZT-NGVDZS Dakm, US Survey Feal
Coloendo Norih Zone

Souces: US. Aimy BIMS, Washinglon Grow,
USGS DLG, USFWS, Fosssr Whesler, AVO GIS

Remediation Venture Office GIS
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AREA INSPECTED TRER 36EC-1 DATE

REVEGETAT][@N INSPECTION CHECKILLIST

6/21/05

Item

Number |-

Specified Requirements

- Status:
- Interim,
. Permanent

Remarks |

Upon examination of the subject area, indicate
the vegetative status of the area.

No veg

3 acres

If the area has been vegetated with permanent, or
an interim seed mix, perform a transect

evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by
species. Document the results of the transect
evaluation in the comments section of this form.

Upon completion of this inspection forward the
results of this 5-year inspection to the responsible

FWS representative for action, if required.

Comments:

Qite included in active remedy project drainage construction.

Inspection Team Members -

Carl Mackey, RVO team leader

Denise Arthur, ESCO representing EPA

Date

6/21/05

Tiaes
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REVEGETATION INSPECTION CHECKILIST

AREA INSPECTED Eagle Nest Area Exclusion Zone Sites
Jtem o |  Specified Requirements Status: ‘Remarks
Number |- ' e I A T No Veg, -
SR Interim,
L : v . Permanent ,
1. Upon examination of the subject area, indicate See comments

the vegetative status of the area.

If the area has been vegetated with permanent, or
an interim seed mix, perform a transect
evaluation of the existing vegetation. This
inspection shall be performed with an optical
sighting device and should include the following
vegetation features: bare soil, rock, litter, standing
dead, cryptograms, and a listing of live plants by

.| species. Document the results of the transect

evaluation in the comments section of this form.

Upon completion of this inspection forward the
results of this 5-year inspection to the responsible
FWS representative for action, if required.

Comments: ;
not inspected due to U.S. Fish and Wildlife Service protection policies for the nesting eagles and

Several sites were located in the Eagle Nest Area Exclusion zone and were

nestlines. These sites include: Section 32 BT 32-4.5.6.7; Section 32 ESA 2a-7; Section 6 Burial

Trenches (~4 acres total): Section 6 Toxic Storage Yard Soil Remediation (27 acres); Section

TRER 6EC-4 (~10 acres): Section 5 Toxic Storage Yard Soil Remediation (~2 acres).

Inspectioni Team Members

Carl Mackey, RVQ team leader

Denise Arthur, ESCO representing EPA

Reviewed by

Date
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Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

program.

Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to
the Five-Year Review report as supporting documentation of site status. “N/A” refers to “not

e applicable.”)
I. SITE INFORMATION
Site name: Rocky Mountain Arsenal Date of inspection: April 27, 2005
Location and Region: Complex (Army) Trenches EPA ID:
= " Slurry Wall and Extraction Trench
= Agency, office, or company leading the five-year Weather/temperature: Windy/Dry/55°F
review: United States Army
Remedy Includes: (Check all that apply)
Landfll . Monitored | .
G-Accesscontrels & Groundwatercontainment
c-Insttutional-controls G Vertical barrier walls
&-Groundwaterpump-and-treatment
c-Surface-watercollection-and-treatment
G Other__Extraction Trench and Extraction Well
Attachments: G Inspection team roster attached c-Site-map-attached
, 'II. INTERVIEWS (Check all that apply)
1. O&M-site-manager Kelly Cable RVO Construction Coordinator April 27, 2005
, Name Title Date
Interviewed G at site G ateffice Gbyphore Phone no. (303) 853-3952
Problems, suggestions; G Report attached Please see attached report.
2. O&Mstaff Brian Brow ~ RVO Quality April 27, 2005
Name Title Date

Interviewed G at site G at-effice Gbyphene Phone no. (303) 286-4838
Problems, suggestions; G Report attached ~ Please see attached report.




3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency Environmental Protection Agency
Contact Laura Williams Team Leader  April 27, 2005 (303) 312-6660
Name Title Date = Phoneno.
Problems; suggestions; G Report attached Please see attached report.
Agency PWT (EPA ) Contractor .
Contact Phil Stark Contractor April 27. 2005  (303) 274-5400
Name Title Date Phone no.
Problems; suggestions; G Report attached Please see attached report.
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached
4, - Other interviews (optional) G Report attached.

None




VIII. VERTICAL BARRIER WALLS G Applicable GN/A

Settlement G-Location-shewn-on-site-map G Settlement not evident
Areal extent_ N/A Depth_ N/A
Remarks  No settlement evident.

Performance Monitoring Type of monitoring Water Level Monitoring
G Performance not monitored

Frequency_Quarterly G Evidence of breaching

Head differential
Remarks




IX. GROUNDWATER/SURFACE WATER REMEDIES G Applicable G N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines G Applicable SN/A

1.

Pumps, Wellhead Plumbing, and Electrical
G Good condition G All reguired wells properly operating G Needs-Maintenance G NA:
Remarks

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
G Good condition G Needs-Maintenanece
Remarks

3. Spare Parts and Equipment

G Readily available G Good conditionG Requires upgrade G Needs to be provided
Remarks Not reviewed.
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XI. OVERALL OBSERVATIONS

| A.  Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

See attached report.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

See attached report.




C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromuised in the future.

None

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
None identified.
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Complex (Army) Trenches Slurry Wall Inspection
April 27, 2005
Kelly Cable

An inspection of the Complex (Army) Trenches slurry wall and extraction trench was
performed on April 27, 2005. Attendees included Laura Williams, USEPA,; Phil Stark,
USEPA Contractor; Brian Brow, RVO Quality; Kelly Cable, RVO Construction
Coordinator. The condition of the slurry wall and the extraction trench were found to be

good.

The following observations were made during the inspection.

AW -

Debris was observed inside the Complex (Army) Trenches slurry wall.

An apparently outdated sign indicating an asbestos dust hazard was observed.
The electrical panel for the extraction trench well was secured and locked.

All wells associated with the slurry wall and the extraction trench were clearly

labeled.
The section 36 manifold vault was very well organized and components were

clearly labeled.

The following information was requested.

1.

2.

A request was made to identify the frequency of the water level monitoring

~ associated with the slurry wall.

Determine if an assessment has been completed since the CCR to document the
effectiveness of the slurry wall and extraction trench. Make the document

available to the regulatory agencies if it exists.
Determine in which plan the O&M requirements for the slurry wall and extraction

trench reside.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 REGION 8
£ 999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://lwww.epa.gov/region08

Five-Year Review Site Inspection Report
Complex Army Trenches Slurry Wall and Extraction System

Date of Inspection: April 27,2005

Attendees:

Kelly Cable, RVO
Brian Brow, RVO QA
Laura Williams, EPA
Phil Stark, PWT

Notes and Observations:

Kelly Cable led the inspection of the Complex Army Trenches (CAT) slurry wall and
extraction system. The site is located in Section 36 approximately 1,000 feet directly
north of the Shell Trenches slurry wall project. The numbered paragraphs below
document the information obtained from Kelly and Brian during the inspection/interview.

CAT Slm'rv ‘Wall and Extraction System

1) The CAT slurry wall and groundwater extraction system consists of a vertical barrier
wall (slurry wall) constructed in the alluvial aquifer portion of the confined flow:
system surrounding the complex trenches, and two extraction wells that are designed
to dewater the area within the slurry wall. The objective is to physically isolate the
trenches from groundwater via the slurry wall and also by lowering the water table
below the bottom of the trenches. The average extraction rate from the dewatering
trench is 2.5 gpm, with a maximum recorded recovery rate of 3.5 gpm. ' '

2) Groundwater elevations are monitored in three well pairs located inside and outside
the slurry wall. These paired wells monitor head differential to verify that dewatering
is effective. Two monitoring wells, 36216 and 36217, are monitored to verify that the
groundwater level remains below the bottom of the trenches. ’

Observatlons The dewatering system was operatmg and the electnc panel was latched
but not locked. v

3) The extractlon wells and momtonng wells were 1nspected Because the. slurry wall is




below grade, it could not be inspected directly.

Observations: All wells were clearly labeled. Some surface debris, i.e. discarded pipe,
was noted in the area inside the slurry wall. An outdated sign indicating “asbestos dust

hazard” was observed.

Follow-up Actions Recommended for RVO:

1) Identify any reports that document slurry wall/dewatering performance (i.e., water
level measurements and pumping rates) that document the effectiveness of the

project.

S
AR

2) Identify the Operations and Maintenance Plan that governs operation of the CAT
system, including frequency of monitoring, modifications to the system, or repair
requirements.

P
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Site Inspection Checklist

I. SITE INFORMATION

Site name: Hazardous Waste Landfill Date of inspection: April 23, 2005

Location and Region: Section 26/RMA EPA ID:

Agency, office, or company leading the five-year

review: ground wet after recent rain

Weather/temperature: Partly cloudy, 60 degrees F,

Remedy Includes: (Check all that apply)

' G [Landfill cover/containmen

G {Access contr@

G [Institutional controls]

G Groundwater pump and treatment

G Surface water collection and treatment

G Monitored natural attenuation
G Groundwater containment
G Vertical barrier walls

d chemical sewer lines; markers and signs indicating

G Other: Plugged sanitary sewer manholes an
location of the sanitary sewer line

Attachments: G Inspection team roster attached G Site map attached

IL. INTERVIEWS (Check all that apply)

Date

1. O&M site manager
Name Title

Interviewed G at site G at office G by phone Phone no.

Problems, suggestions; G Report attached

2. O&M staff ' ' v
Name , Title - Date

Interviewed G at site G at office G by phone Phone no.

Problems, suggestions; G Report attached

Five-year Review Report - 1




Local regulatory authorities and response agencies (i.., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply. (See list of attendees that has been

attached to document participation in the inspection.)

Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached
Agency
Contact
Name ‘ Title Date Phone no.
Problems; suggestions; G Report attached .
Agency
Contact
» Name Title Date Phone no.
Problems; suggestions; G Report attached ‘ '
Agency
Contact
' Name Title Date Phone no.

Problems; suggestions; G Report attached

Other interviews (optional) G Report attached.

Five-year Review Report - 2
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B. Other Site Conditions

Remarks

| cap/cover to be constructed as part of its closure is pen

VII. LANDFILL COVERS G G N/A (Note: Landfill is currently under operation and the final

ding; therefore, only portions of this section are applicable
to interim drainage features.) ' _ :

A. Landfill Surface

1. Settlement (Low spots) G Location shown on site map G Settlement not evident -
Areal extent Depth
Remarks

2. Cracks G Location shown on site map G Cracking not evident
Lengths Widths Depths
Remarks .

3. Erosion " G Location shown on site map G Erosion not evidént
Areal extent Depth_
Remarks

4. Holés G Location shown on site map G Holes not evident
Areal extent Depth ‘
Remarks

5. Vegetative Cover G Grass G Cover property established G No signs of stress
G Trees/Shrubs (indicate size and locations on a diagram) :
Remarks

6. Alternative Cover (armored rock, concrete, etc.) GN/A
Remarks

7. Bulges G Location shown on site map G Bulges not evident
Areal extent - Height
Remarks

Five-year Review Report - 3




8. Wet Areas/Water Damage G Wet areas/water damage not evident

G Wet areas G Location shown on site map Areal extent e
G Ponding G Location shown on site map Areal extent .
G Seeps G Location shown on site map Areal extent
G Soft subgrade G Location shown on site map Areal extent
Remarks
9. Slope Instability G Slides G Location shown on sitt map G No evidence of slope instability
Areal extent
Remarks__
B. Benches ' G Applicable G B o Lo

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined

channel.)

1. Flows Bypass Bench G Location shown on site map G N/A or okay
Remarks

2. Bench Breached G Location shown on site map G N/A or okay
Remarks :

3. Bench Overtopped G Location shown on site map G N/A or okay
Remarks

C. Letdown Channels G [Applicable G N/A v
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side

slope of the cover and will allow the runoff water collected by the benches to move off of the landfill .
cover without creating erosion gullies.)

1. Settlement G Location shown on site map G No evidence of settlement] [
Areal extent Depth o
Remarks

2. Material Degradation G Location shown on site map G [No evidence of degradation| 2
Material type Areal extent
Remarks .

L.

3. Erosion G Location shown on site map G [No evidence of erosion]

Areal extent Depth '
Remarks I8

Five-year Review Report - 4 _ ;




Undercutting G Location shown on site map G [No evidence of undercutting]

Areal extent Depth
Remarks

Obstructions  Type G !1_\1-0 obstructiox_ngl

G Location shown on site map Areal extent
Size
Remarks

Excessive Vegetative Growth Type
G [No evidence of excessive growthl

G Vegetation in channels does not obstruct flow

G Location shown on site map Areal extent
Remarks

D. Cover Penetrations G Applicable G

1. Gas Vents G ActiveG Passive ‘
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance
G N/A
Remarks

2. Gas Monitoring Probes :
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance G N/A
Remarks

3. Monitoring Wells (within surface area of landfill)
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance G N/A
Remarks

4. Leachate Extraction Wells
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance G N/A
Remarks

5. Settlement Monuments G Located G Routinely surveyed GN/A
Remarks

Five-year Review Report - 5




. Gas Collection and Treatment G Applicable G e

Gas Treatment Facilities

G Flaring G Thermal destruction G Collection for reuse
G Good condition G Needs Maintenance
Remarks

Gas Collection Wells, Manifolds and Piping
G Good conditionG Needs Maintenance
Remarks

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
G Good conditionG Needs Maintenance . G N/A

Remarks
. Cover Drainage Layer G Applicable GN/A]
1. Outlet Pipes Inspected G Functioning G N/A
Remarks
Outlet Rock Inspected G Functioning GN/A ' 1
Remarks ’ : '
. Detention/Sedimentation Ponds G|App : GN/A
Siltation Areal extent Depth G N/A
G [Siltation not evident - o
Remarks
Erosion “Areal extent Depth : -
G [Erosion not evident] SooEs
Remark Erosion damage . if any, are routmely repaired after major storm events.

Outlet Works G GNA
Remarks Ponded stormwater rarely reaches outlet

sy

- Dam G Functioning G

Remarks

Five-year Review Report - 6 e




H. Retaining Walls G Applicable G
1. Deformations : G Location shown on site map G Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2. Degradation G Location shown on site map G Degradation not evident
Remarks :
s 1. Perimeter Ditches/Off-Site Discharge G lApp e G N/A
1, Siltation G Location shown on site map G Siltation not evident
Areal extent Depth
Remarks
2. Vegetative Growth G Location shown on site map GN/A
G rvggetation does not impede flow|
Areal extent Type
Remarks Interim vegetation on berm exterior: permanent vegetation in drainage channels.
3. Erosion G Location shown on site map G [Erosion not evident]
Areal extent Depth
Remarks
4. Discharge Structure G Functioning G
Remarks
VIII. VERTICAL BARRIER WALLS G Applicable G
1. Settlement G Location shown on site map G Settlement not evident
Areal extent Depth
i- Remarks
2. Performance Monitoring Type of monitoring
G Performance not monitored
b Frequency G Evidence of breaching
Head differential
Remarks

Five-year Review Report - 7



D. Monitored Natural Attenuation

|1

- Monitoring Wells (natural attenuation remedy)
G Properly secured/locked G Functioning G Routinely sampled G Good condition

G All required wells located G Needs Maintenance GN/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing

the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction.

XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.

Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,

minimize infiltration and gas emission, etc.). A
The hazardous waste landfill is constructed and operated to contain the hazardous

waste generated by remediation activities conducted at the Rocky Mountain Arsenal.
The HWL. appears to be functioning with respect to its intended purpose of hazardous
waste containment. The HWL is in the operations phase and does not contain some of
the final cover and monitoring elements referenced by this inspection checklist.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In

particular, discuss their relationship to the current and long-term protectiveness of the remedy.

C.

Early Indicators of Potential Remedy Problems

Five-year Review Report - 8




Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be

compromised in the future.

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

Other Regulatory Agency Observations noted during the 5-Year Inspection:

1. Groundwater monitoring wells associated with HWL operation were not accessible
| for inspection owing to the wet ground conditions.

9. Portions of the chain link at the bottom of the enclosure of the decontamination
sump was observed to be mangled.

3. A piece of tire (approx. 87x8”) noted by the regulatory agencies as debris was found
near the outfall of the Stormwater Detention Basin.

4. The lack of wildlife within the confines of the perimeter chain link fence was noted
by the regulatory agencies. :

5. The regulatory agencies noted the exemplary performance of HWL operation,
= particularly during the peak loading of over 700 trucks per day.

6. In addition to the above observations that were noted by the RVO, the U.S.
Environmental Protection Agency also provided a listing of observations that is

attached to this inspection checklist.

Five-year Review Report - 9




List of Attendees:

Name

Leo Chen

Trey Mangers
Josh Thall

Ian Roberts
Swain Skeen
Brad Coleman
Brian Hlavacek
Laura Williams
Phil Stark
Steve Singer
John Stetson

Organization

Remediation Venture Office
Tetratech Foster Wheeler
Tetratech Foster Wheeler
Tetratech Foster Wheeler
Tetratech Foster Wheeler
Sentinel Engineering
Tri-County Health Department
U.S. Environmental Protection Agency
Pacific Western Technology
Pacific Western Technology
Pacific Western Technology

Five-year Review Report - 10
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Five-Year Review Site Inspection Report
Hazardous Waste Landfill

bate of Inspection: April 21, 2005

Attendees:

Leo Chen, RVO

Trey Mangers, PMC
Josh Theall, PMC

Ian Roberts, PMC
Swain Skeen, PMC
Brad Coleman, Sentinel (CDPHE)
Brian Hlavacek, TCHD
Laura Williams, EPA
Phil Stark, PWT

Steve Singer, PWT
John Stetson, PWT

Notes and Observations:

Leo Chen led the inspection of the Hazardous Waste Landfill (HWL). The inspection team met
at the HWL Operations Building at 8:30am. Leo distributed two handouts: “HWL Operations 5
Years in Review;” and three 11”x17” drawings of the HWL. Trey Mangers, Josh Theall, and Ian
Roberts, all with PMC, gave a presentation of HWL operations (summarized below) using the
handouts as references. There was a short question and answer period followed by the physical

inspection. The numbered paragraphs below document the information obtained during the

inspection/interview.

PMC Presentation and Question and Answer Period

The first load of waste was received at the HWL on May 1999; interim operations began
in June 2004. The largest project generating waste to the HWL was the South Plants Balance

of Areas which shipped 29,554 loads.

1)



2) The HWL is currently in Phase 4 and will complete the installation of the interim cover
for Phase 4 by the end of this year. The interim cover consists of 18 inches of soil placed
over the compacted human health exceedance (HHE) soil (95% Modified Proctor compaction
density); a geotextile layer over the soil cover; and a top layer of 6 inches of gravel that will

become the landfill gas collection layer in the final cover.

3) The HWL has a design capacity of 1,796,896 bank cubic yards (bcy) and has a remaining
volume of 47,610 bcy. The HWL is a double-lined, RCRA-compliant facility that will have a ‘
RCRA Subtitle C cover. Leachate, storm water, and decon water are treated at the Landfill r
Wastewater Treatment System (LWTS) (inspected April 21, 2005). -

During peak operations as many as 3 to 5 trucks per minute were processed through the
gate. This was possible because of the use of handheld portable PCs (Itronix tablet PCs),
which were used to collect and enter field data and to plot waste loads from cradle to grave.

4)

5) Leo explained that there are strict waste acceptance criteria: debris from contaminated
structures must be sized less than 18 inches, and then is placed in 5-foot lifts for triple-pass
compaction. The exception was some oversize North Plants equipment that was grouted

before placement.

6) Leo stated that water from spring rains is being collected under Cell 1 via four leachate
sumps, but that the volume is slowly decreasing since placement of the intermediate cover.

Leo provided copies of the CDPHE RCRA inspection reports for the HWL and the
LWTS. ’

7)

Tnepectinn of the HW1. and Associated Structires

Due to 0.6 inches of rainfall the previous evening, the HWL could not be inspected
directly. Leo said the west ramp was t00 slippery for safe access by vehicles or pedestrians.
Landfill operations were closed down for the day due to the rainfall.

1)

2) The decon station located inside the HWL gate was checked by the inspection team.
Observations: The chain link fence around the sump was bent at the bottom which could allow |
access of debris or animals to the decon sump. : s

3) The inspection team drove to the detention basin, an unlined earthen structure that
receives clean storm water that has been diverted around the HWL operations. It is designed

for a 24-hour, 100-year storm event. The basin has not discharged since it first opened. A

vegetative cover has since been established, and water collects in the area of the intake and

infiltrates into the soil.

ed in the storm water perimeter ditches leading from the ELF
f the detention basin

2

Observations: Some silt was not
construction area to the detention basin. The earthen berms and the bottom o




had a vegetative cover and there were no signs of erosion. Some debris was found in the area of
the outfall structure.

4) The inspection team looked at one of the leak detection system access manholes outside
the HWL fence northeast of Northemn SQI Drive.

Qhservations: The access manhole was not locked. An identification sign was not attached to
the leak detection manhole, and was found lying on the ground near the manhole. An excavation
hazard warning sign was broken at the base and found lying on the ground. A monitoring well
was observed in the vicinity that was capped and locked. ' :

Follow-up ACtioﬁq Recommended for RVO: None.

3
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Site Inspection Checklist.

I. SITE INFORMATION

Site name: Landfill Wastewater Treatment System.

Date of inspection: April 23, 2005

Location and Region: Section 25/RMA EPA ID:

Weather/temperature: Partly cloudy, 60 degrees F,

Agency, office, or companyvleading the five-year
ground wet after recent rain

review:

Remedy Includes: (Check all that apply)
G Landfill cover/containment
G Access controls
G Institutional controls
G Groundwater pump and treatment

G [Surface water collection and treatment 7
G Other: Landfill leachate, stormwater and decontamination wastewater collection and treatment

G Monitored natural attenuation
G Groundwater containment
G Vertical barrier walls

A A Ao

Attachments: G Inspection team roster attached G Site map attached

[I. INTERVIEWS (Check all that apply)

1. O&M site manager Gayle Lammers Operations Manager April 23, 2005 _
Name ‘ Title - “Date

Interviewed G G at office G by phone Phone no.
Problems, suggestions; G Report attached

2. O&M staff
: Name Title Date
- Interviewed G at site G at office G by phone Phone no. .

Problems, suggestions; G Report attached

Five-year Review Report - 1




3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply. (See list of attendees that has been

attached to document participation in the inspection.)

Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached :
Agency
Contact
Name Title ~Date Phone no.
Problems; suggestions; G Report attached
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached :
Agency
“Contact .
Name ' Title Date Phone no.

Problems; suggestions; G Report attached

4. Other interviews (optional) G Report attached.

IX. GROUNDWATER/SURFACE WATER REMEDIES G Applicabld ~GN/A

A. Groundwater Extraction Wells, Pumps, and Pipelines G Applicable G

Five-year Review Report - 2
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Pumps, Wellhead Plumbing, and Electrical

L.
G Good conditionG All required wells properly operating G Needs Maintenance G N/A
Remarks

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
G Good conditionG Needs Maintenance ' :
Remarks

3. Spare Parts and Equipment : ,
G Readily available G Good conditionG Requires upgrade G Needs to be provided
Remarks ) : .

B. Surface Water Collection Structures, Pumps, and Pipelines G |App ] G N/A

1. Collection Structurés, Pumps, and Electrical ' . :
G G Needs Maintenance
Remarks

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
G Needs Maintenance '
Remarks

3. Spare Parts and Equipment ' _
G [Readily availablg G Requires upgrade -G Needs to be provided
Remarks _ .

C. Treatment System G |App ¢ G N/A

1. Treatment Train (Check components that apply)
G Metals removal G [Dil/water separation| G Bioremediation
G |Air strippin G [Carbon adsorbers|

Remarks

G [Filtery Two-stage bag filtration :
G Additive (e.g., chelation agent, flocculent) Hydrogen peroxide for chemical oxidation and sulfuric acid

for pH adjustment
G Others UV/Oxidation, Activated Alumina Adsorption

G Good condition G Needs Maintenance

G Sampling ports properly marked and functional

G Sampling/maintenance log displayed and up to date
G Equipment properly identified

G Quantity of groundwater treated annually
G Quantity of surface-water wastewater treated annually Approximately 9,000,000 gallons

Five-year Review Report - 3




2. Electrical Enclosures and Panels (properly rated and functional)
G N/A G G Needs Maintenance

Remarks
3. _Tanks, Yaults, Stora e Vessels ' v
GN/A _ G Proper secondary containment G Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
GN/A G G Needs Maintenance
Remarks
5. Treatment Building(s) , .
GNA . - G Good condition (esp. roof and doorways) G Needs repair
G Chemicals and equipment properly stored
- Remarks
6. Monitoring Wells (pump and treatment remedy)
G [lgrioperly secured/locked G Functioning G [Routinely sampled] G "
G All required wells located G Needs Maintenance - G N/A ,

d noted to be representative of other monitoring wells.

Remarks Two (2) wells were inspected an

D. Monitoring Data

1. Monitoring Data
G [Is routinely submitted on time] G [Is of acceptable quality]
2. Monitoring data suggests:

G Groundwater plume is effectively contained G Contaminant concentrations are declining

D. Monitored Natural Attenuation i
1. Monitoring Wells (natural attenuation remedy) i
G Properly secured/locked G Functioning G Routinely sampled G Good condition ‘ a o
G All required wells located G Needs Maintenance G
Remarks . :

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing

the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction.

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy
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whether the remedy is effective and functioning as designed.

Describe issues and observations relating to
dy is to accomplish (i.e., to contain contaminant plume,

Begin with a brief statement of what the reme

minimize infiltration and gas emission, etc.). .
The landfill wastewater treatment system is intended to treat the wastewaters enerated by operation of

the Hazardous Waste Landfill. The discharge from the treatment system monitored according to the
requirements established under the CERCLA Compliance Document prior to its discharge to Qutfall

001,

Adequacy of O&M

ation and scope of O&M procedures. In

Describe issues and observations related to the implement
-term protectiveness of the remedy.

particular, discuss their relationship to the current and long

Early Indicators of Potential Remedy Problems

ons such as unexpected changes in the cost or scope of O&M or a high

Describe issues and observati
protectiveness of the remedy may be

frequency of unscheduled repairs, that suggest that the
compromised in the future. :

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
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Other Regulatory Agency observations noted during the 5-Year Inspection:

1. A plastic utility marker located on the east side of the D-Street across from the SQI

building was noted to be broken and laying on the ground.
2. A name plate marking a leak detection access cover was noted to be loose and not

attached to the cover.
3. The Regulatory Agencies generally noted the overall excellent condition of the

treatment facility. , _
4. In addition to the above observations that were noted by the RVO, the U.S.

Environmental Protection Agency also provided a listing of observations that is
attached to this inspection checklist. '

List of Attendees:

Name ' Organization

Leo Chen Remediation Venture Office

Gayle Lammers Washington Group '

Trey Mangers Tetratech Foster Wheeler

Brad Coleman Sentinel Engineering

Brian Hlavacek Tri-County Health Department

Laura Williams U.S. Environmental Protection Agency
Phil Stark Pacific Western Technology . '
Steve Singer Pacific Western Technology

John Stetson Pacific Western Technology

Levi Todd Centinome Environmental
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i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
N REGION 8 ,
999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://www.epa.goviregion08

| Five-Year Review Site Inspection Report
Hazardous Waste Landfill Leachate Wastewater Treatment System

Date of Inspection: April 21, 2005

Attendees:

Leo Chen, RVO

Gayle Lammers, Operations Supervisor, Washington Group
Trey Mangers, PMC

Brad Coleman, Sentinel (CDPHE)
Brian Hlavacek, TCHD
Laura Williams, EPA

Phil Stark, PWT

Steve Singer, PWT

John Stetson, PWT

Levi Todd, CEI

Notes and Observations:

Leo Chen and Gayle Lammers led the inspection of the Hazardous Waste Landfill Leachate
Wastewater Treatment System (LWTS) treatment plant. The numbered paragraphs below
document the information obtained during the inspection/interview.

LWTS Fqualimﬁnn Basins

1) The LWTS treats leachate, storm water, and decon water from HWL operations in batch
flow mode. The influent is held prior to treatment in a 4.2 million gallon (MG) equalization
basin which is double-lined with leak detection. A floating cover on the influent basin has
been installed for wildlife protection. A second, uncovered equalization basin of the same
size and construction holds treated effluent until sampling results are received prior to
discharge to First Creek. Samples are collected every 30,000 gallons. If treated water does
not meet discharge requirements, it can be pumped into the influent basin for further

treatment.

are enclosed in a locked fence with warning signs.
over in the shallow part of

1

Qhservations: The equalization basins
Weeds were observed growing in soil/water trapped in the protective ¢



the influent basin. Two monitoring wells are located outside the fence between the basins and
the LWTS treatment plant. Both wells had locked casings.

LWTS Treatment Plant

1) The LWTS is operated in batch mode and has piping and valving that allows the
treatment train to be selected for the chemical characteristics of the influent. The LWTS

treats 7 MG to 9 MG of wastewater per year during operations.

2) The treatment processes at the LWTS include:

» pH adjustment with 10% sulfuric acid. The sulfuric acid is stored in carboys within a
secondary containment area.

= Two-stage bag filtration (5-pm and 1-pum) for removal of partlculates

=  Ultraviolet (UV) oxidation for removal of organics. The UV oxidation unit has eight
Jamps and uses hydrogen peroxide as the oxidant. The lamps are cleaned automatically
once per day. Hydrogen peroxide is stored in a tank outside the building and pumped into
the UV oxidation system as needed.

= Air stripping for removal of volatile organics. The air stripper has five trays and the
stripper exhaust is treated through two vapor phase granular activated carbon (GAC)
adsorption vessels. )

* Activated alumina adsorption for arsenic removal.

» Aqueous phase GAC adsorption for removal of organics. Two GAC vessels each hold
2,000 pounds of GAC and are operated in series in down flow mode. The GAC canisters
are mounted on skids and are removed to the NBCS for change out of the carbon. The

vessels are changed out every 2.5 MG on average.
» QOil and water separation to treat the effluent to meet oil and grease dlscharge limits. A

single filtration unit contains 25 polypropylene filter cartridges.
Ton exchange will be added to treat heavy metals in the storm water and decon water that

will be discharged from the Enhanced Hazardous Waste Landfill (ELF). The LWTS will
not treat leachate from the ELF. Leo Chen said that current plans are to truck the leachate
to a licensed disposal facility as is currently done with the Basin F Wastepile leachate.

Leo stated that the air-stripping unit has not been needed and is currently off-line. The
activated alumina unit was removed to a corner of the building in preparation for replacement

of the activated alumina treatment media.

Obhservations: The treatment facility was clean and in very good condition. No leaks or spills
were observed. Floor drains collect any spills and direct then to a sump where the water is

pumped to the influent equalization basin.

3) Gayle Lammers demonstrated the computer-controlled process software on a desktop
computer in the control room. Operation and maintenance (O&M) records were also

inspected at that time.

Ohservations: The original O&M manual dated January 1999 was available for inspection.




Updates are documented with O&M bulletins. The LWTS daily logbook, Volume 11, start date

1/11/05, was open and available for inspection. Entries appeared to be current. Design change
notices (DCNs) for changes to the physical construction of the LWTS are maintained elsewhere.

‘ Follow-up Acﬁoh‘q ﬁecnmmended for RVQ:

B 1) Identify the DCNis that document changes or modification to the operation of the LWTS
o over the last five years. '

3
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Site Inspection Checklist

1. SITE INFORMATION
Date of inspection: May 2, 2005

Site name:Chemical and Sanitary Sewer Pluggmg
Project

Location and Region: Section 25, 35 and 36/RM-A EPA ID:

Weather/temperature: Partly cloudy, 55 degrees F,

Agency, office, or company leading the five-year
ground wet after recent rain

review:

Remedy Includes: (Check all that apply)
G Landfill cover/containment
G Access controls
G Institutional controls
G Groundwater pump and treatment
G Surface water collection and treatment

GO - Plugged sanitary sewer manholes and chemical sewer lines: markers and s1g_ns indicating

location of the sanitary sewer line

G Monitored natural attenuation
G Groundwater containment
G Vertical barrier walls

Attachments: G Inspection team roster attached G Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager Leo Chen Project Manager - May 2, 2005
Kelly Cable Construction Manager May 2, 2005
Name Title : Date

Interviewed G ft sitd G at office G by phone Phone no. 303-853-3954 (Leo) 303-853-3952 (Kelly)
Problems, suggestions; G Report attached

2. O&M staff

Name Title Date

Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached

Site Inspection Checklist - 1




Local regulatory authorities and

response agencies (i.e., State and Tribal offices, emergency response

office, police department, office of public health or environmental health, zoning office, recorder of

deeds, or other city and county offices, etc.) Fill in all that apply. (See list of attendee

attached to document participation in the inspection.)

s that has been

Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; G Report attached
Agency
Contact
' Name Title Date Phone no.
Problems; suggestions; G Report attached ’
Agency
Contact
o Name Title Date Phone no.

Problems; suggestions; G Report attached

Other interviews (optional) G Report attached.

Site Inspection Checklist - 2
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C. Institutional Controls (ICs)

1. Implementation and enforcement
Site conditions imply ICs not properly implemented
~ Site conditions imply ICs not being fully enforced

GYes GNo GNA
GYes GNo GNA

Type of monitoring (e.g., self-reporting, drive by)

Frequency

Responsible party/agency

Contact
Name Title ‘ Date Phone no.

GYes GNo GNA

Reporting is up-to-date
GYes GNo GNA

Reports are verified by the lead agency

Specific re.ciuviféments- in deed or decision documents have beenmet GYes GNo GN/A
Violations have been reported GYes GNo GNA
Other problems or suggestions: G Report attached '

2 Adequacy G ICs are adequate G ICs are inadeqﬁate GN/A
Remarks -

D. General

1. Vandalism/trespassing G Location shown on site map G No vandalism evident
Remarks :

2. Land use changes on site G N/A
Remarks

3. Land use changes off site G N/A
Remarks '

V1. GENERAL SITE CONDITIONS

A. Roads G Applicable G-
1. " Roads damaged G Location shown on site map G Roads adequateG N/A
& Remarks

Site Inspection Checklist - 3



B. Other Site Conditions

Remarks Inspections were performed of: plugged sanitary sewer manholes and
chemical sewer lines: and markers and signs indicating the location of sanitary sewer

lines.

VII. LANDFILL COVERS G Applicable G N/A

A. Landfill Surface
1. Settlement (Low spots) G Location shown on site map G Settlement not evident
‘ Areal extent Depth '

Remarks

2. Cracks o G Location shown on site: map G Cracking not evident
Lengths ~~ Widths Depths
Remarks

3. Erosion G Location shown on site map G Erosion not evident
Areal extent__ Depth
Remarks

4, Holes _ G Location shown on site map G Holes not evident
Areal extent Depth
Remarks :

5. Vegetative Cover G Grass G Cover properly established G No signs of stress
G Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.) GN/A
Remarks

7. Bulges G Location shown on site map G Bulges not evident
Areal extent Height
Remarks

Site Inspection Checklist - 4
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D. Monitored Natural Attenuation

1.

Monitoring Wells (natural attenuation remedy) :
G Properly secured/locked G Functioning G Routinely sampled G Good condition

G All required wells located G Needs Maintenance . GN/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing

the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction.

- XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and -observations relating to whether the remedy is effective and functioning as designed.

Begin with a brief statement of what the remedy is to accomplish (i.e., to contain confaminant plume

minimize infiltration and gas emission, etc.).

The remedy was implemented to plug sanitary sewer manholes and chemical sewer

lines/manholes to prevent their potential for serving as contaminant migration pathways

in the future.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

Site‘Inspection Checklist - 5




C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future. .

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

Other regulatory agency observations noted during the 5-Year Inspection:

1. A dirt-filled cistern that was apparently unrelated to the sanitary sewer system was
marked as Manhole No. 46 that duplicated the identifier given to another sanitary

- sewer manhole with a brass plaque.

2. A regulator agency request was made of the annual inspection work orders and
reports generated by the PMC.
3. A regulatory agency request was made to document the commitment that resulted in

the PMC’s annual inspection of the signs and markers of the sanitary sewer manholes.

4. Manholes A, B and C could not be located in the one foot backfill area along the
southwest perimeter of the 3-foot cover area. Investigations will be performed to
determine whether these manholes and associated sewer lines were removed as part
of the South Plants soil remediation. Above ground marking will be required if these
manholes still exist and are only obscured below gradefill. '

5. An investigation will be performed to verify that the appropriate ROD actions have
been implemented with respect to the Process Water Sewer Manholes.

Site Inspection Checklist - 6
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6. A regulatory agency observation was noted of an active manhole along the west side
of D-Street approximately 1,000 feet south of the intersection of D-Street and g™
Avenue. The utility with which the manhole was associated could not be readily

identified.

7. In addition to the above observations that were noted by the RVO, the U.S.
Environmental Protection Agency also provided a listing of observations that is

attached to this inspection checklist.

List of Attendees:
Name Organization
Leo Chen Remediation Venture Office
Kelly Cable - Remediation Venture Office :
Barb Nabors _ Colorado Department of Health and Environment
Marty Kosec Sentinel Engineering

Brian Hvalacek Tri-County Health Department
Laura Williams U.S. Environmental Protection Agency
John Stetson Pacific Western Technology '
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% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
5 REGION 8
T 999 18™ STREET- SUITE 300

DENVER, CO 80202-2466
Phone 800-227-8917
http:/lwww.epa.gov/region08

Five-Year Review Site Inspection Report
Sanitary Sewer Manhole and Chemical Sewer Plugging Project

Date of Inspection:' May 2, 2005

. Attendees: :

Leo Chen, RVO

Kelly Cable, RYO
Barb Nabors, CDPHE
Marty Kosec, Sentinel
Brian Hvalacek, TCHD
Laura Williams, EPA
John Stetson, PWT

Notes and Observations:

Pre-Inspection Meeting: The inspection team met in the Building 111 conference room
for a pre-inspection briefing. Leo Chen distributed several handouts, including:

e The site inspection checklist from the EPA guidance
e Page 9-6 and Table 9.5-1 of the On-Post ROD which describe the remedy and the

" remediation goals and standards for the sanitary and chemical sewers
Section 02440 of the project specifications which describe the sanitary sewers

signs and markers; and .
A set of record drawings showing the locations of the sewer manholes and details

of the sewer plugging and manhole markers.

Kelly Cable stated that the maximum depth of excavation at the central processing area
was five feet and that there are currently no markers pending installation of the South
Plants cover. At South Plants, there should be markers for manholes outside the planned
area for the 3-ft cover, but these may have been covered in grading for storm water
controls. Leo identified that PMC inspects the manholes annually. The inspections are
part of an operations and maintenance (O&M) program that were an outcome of the last
five-year review in response to the number of broken markers discovered. The numbered
paragraphs below document the information obtained during the rest of the :

inspection/interview.




Field Inspection:

1) The inspection team drove to the southern end of the South Plants gradefill and
walked northwest in the direction of the manholes shown on the map. Monitoring
wells were seen with protective posts around them, but no manholes or manhole
markers were observed. Kelly speculated that a deep cut was required at the southern
end of South Plants to get surface water to drain properly and that it’s possible the

sewers and manholes were removed. o

Observations:
No manholes or above-ground markers were found.

2) The inspection team checked plugged manholes on the sanitary sewer line originating
from South Plants where it crosses D Street in Section 35 to where it forms a T-
junction into another sewer line in the northeast comer of Section 35. '

‘Observations:

‘Manhole #79 was cemented and the brass plate was intact. The date on the plate was
November 1977. The original 4-ft flexible marker was found broken off and lying on the
~ground. A replacement marker was installed in the ground adjacent to the manhole. Leo
stated the original markers did not hold up well and many have been replaced with

markers that have a more flexible base.

Manhole #78, approximately 400 feet from #79, was marked “MH #78” on the
replacement 4-ft flexible marker, but the brass plate on the plugged manhole indicated
#77 and #79. Leo stated upstream and downstream manhole numbers were to be used on
brass markers only to mark the sewer line when there was no manhole within 1,000 feet.

He also said that he thought the plate should have been labeled #78. -

Manhole #77, approximately 200 feet from #78; the brass plate, cement and 4-ft
replacement marker were intact and undamaged. _

Manhole #76, approximately 250 feet from #77; the brass plate, cement and 4-ft
replacement marker were intact and undamaged. ,

Manhole #75, approximately 200 feet from #76, was cemented but there was no brass
plate attached. The 4-ft replacement marker was labeled “MH #75”. Leo said the record

drawings indicate the manhole was plugged under a previous contract, most likely a
sanitary sewer plugging IRA performed n 1989 prior to the ROD. He said manholes

were not required to be marked at that time.
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Manhole #46 at the T-junction of the two sanitary sewer lines, approximately 200 feet
from #75, had metal stakes around it to protect it during the Section 35 Soils Remediation
Project. The brass plate, cement and 4-ft replacement marker were intact and
undamaged. A second structure about 100 feet north of Manhole #46 also had a 4-ft
marker labeled “MH #46”. However, the structure wasn’t shown on the record drawings,

and is not similar in appearance to the other manholes.

Manhole #45, approximately 350 feet from #46; the brass plate, cement and 4-ft
replacement marker were intact and labeled correctly.

The inspection team noted a manhole that was not abandoned on the west of D Street,
north of where the sanitary sewer line crosses. Leo said that he was not sure, but thought

it was not part of the sanitary sewer system.

3) The inspection team accessed the upstream segment of the sanitary sewer line from
the back of the Hazardous Waste Landfill Leachate Wastewater Treatment System
(LWTS) in Section 26, east of the Basin F Wastepile. The team walked the line from

northeast to southwest.

Observations:
Manhole #25, located immediately west of the parking lot behind the LWTS; the brass

plate, cement and 4-ft replacement marker were intact and undamaged.

Manhole #26, approximately 350 feet southwest of MH #25; the brass plate, cement and
original 4-ft marker were intact and undamaged.

Manhole #27, approximately 350 feet west of MH #26; the brass plate, cement and 4-ft
replacement marker were intact and undamaged. ,

Manhole #28, approximately 300 feet west of MH #27; the brass plate cement and
original 4-ft marker were intact and undamaged. ‘

Manhole #29, approximately 300 feet southwest of MH #26; the brass plate, cement and
4-ft replacement marker were intact and undamaged. v

At the location of Manhole #30 on the map, approximately 250 feet southwest of MH
#29, a 4-ft replacement marker was planted in the ground and labeled “MH #30”, but no
manhole was found. Leo said that he thought this was in an area of tilling associated with
the Basin F Exterior Soil Remediation Project, and that the manhole may be buried.

At the locations of Manholes #31, #31A and #32, located to the south of MH #30 and
about 200 feet apart, 4-ft markers were observed, but there were no manholes observed.

Follow-up actions recommended for RVO:



'1) For the South Plants sanitary sewer manholes, identify the final disposition of those
manholes that could not be located prior to the demolition project because of their
proximity to buildings or location under concrete slabs. Provide citations for the
reports which document the disposition of these manholes. Verify the disposition of
the manholes shown on the record drawings in the southern end of the South Plants
area and east of the Basin F Wastepile.

2) Identify the unabandoned manhole on the west side of D Street north of the sewer
crossing. '

3) Provide a copy of the manhole inspection reports.

4) Provide the RVO’s final ‘assessment/explanation for MH #78 which was labeled as
both MH #77 and #79. : o
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OSWER No. 9355.7-03B-P

Please note that “O&M” is referred to throughout this checklist. At sites where Long-
Term Response Actions are in progress, O&M activities may be referred to as “system
operations” since these sites are not considered to be in the O&M phase while being

remediated under the Superfund program.
Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and
attached to the Five-Year Review report as supporting documentation of site status.

“N/A” refers to “not applicable.”)

I. SITE INFORMATION

Site name: Rocky Mountain Arsenal Date of inspection: May 2, 2005

Location and Region: Lake Ladora Dam EPAID:

Agency, office, or company leading the five-year Weather/temperature: 50°F/Cloudy/Calm
review: United States Army :

Remedy Includes: (Check all that apply)

G Other Lake Ladora Dam

Attachments: GInspection-teamroster-atiached E-Site-map-attached
II. INTERVIEWS (Check all that apply)
1. O&Msite-manager _Kelly Cable RVO Construction Coordinator May 2, 2003

Name Title Date

Interviewed G at site G at-effice G byphene Phone no.
Problems, suggestions; G Report attached _See attached form.

2. O&M staff

Name Title - Date
Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached




OSWER No. 9355.7-03B-P

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply. ,

Agency EPA : .
Contact Laura Williams EPA Team Leader May 2, 2005 (303) 312-6660
Name Title Date Phone no.

Problems; suggestions; G Report attached _See attached report.

Agency EPA Contractor (PWT)
Contact John Stetson May 2, 2005 (303) 274-5400

Name Title Date Phone no. [
Problems; suggestions; G Report attached See attached report.

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; G Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; G Report attached

Other interviews (optional) G Report attached.
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OSWER No. 9355.7-03B-P

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

An inspection of Lake Ladora Dam was performed since the dam is instrumental in
ensuring that lake levels are maintained as required by the Record of Decision.
Generally the Dam appeared to be in good condition with no signs of settlement,
cracking or erosion. It was not apparent that the outlet structure controls were locked.

B. Adequacy of O&M

, Describe issues and observations related to the implementation and scope of O&M procedures. In
{ particular, discuss their relationship to the current and long-term protectiveness of the remedy.
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Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

I
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 8
999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://www.epa.goviregion08

Five-Year Review Site Inspection Report

o Lake Ladora Dam Reconstruction Project .-+ Deleted: EPA’s Five-Year Review 1
""""""""""""""""""""""""""""""""""" Site Inspection Reportq

Date of Inspection: May 2, 2005

Attendees:

Kelly Cable, RVO
Laura Williams, EPA
John Stetson, PWT

.- Deleted:

The inspection team departed from Building 111 and accessed Lake Ladora from the rear ___..--{ Deleted: 1 )

of the U.S. Fish & Wildlife Visitors Center. The lake is accessible to the public from the
Visitor’s Center and is used for fishing. Hiking trails originating form the Visitor’s
Center pass below the dam and around the south side of the lake. The numbered

_paragraphs below document the information obtained during the rest of the
inspection/interview.

1) Kelly Cable stated the original dam was rebuilt in 1997 to 1998 after the Corps of __<+::---{ Formatted: Tabs: 0", List tab

Engineers had inspected the dam and found that it didn’t meet safety standards. The \‘\:‘iFormat‘ted: Bullets and Numbering
| Army then rebuilt the earthen dam and the discharge structure and constructed an ( Deleted: said

overflow channel. The inspection team examined the road across the dam and the \-\"ﬁ)eleted: A
embankments for any cracks or signs of structural damage. They then walked to the
south shore of the lake and observed the overflow channel.
| ___.--{Deleted:'ﬁ J '
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Observations:

us

The road and dam embankments were in good condition and well maintained. There weeooee { Formatted: Bullets and Numbering ]
were no signs of cracks or other damage. The surface of the dam embankment is covered
with riprap. No erosion problems were observed.

The handle to the gate valve was observed lying on the floor of the discharge structure =~ +------- { Formatted: Bullets and Numbering |
next to the valve.
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It was not apparent whether the gate to the catwalk leading out to the discharge structure «
was locked and properly secured. No chain or lock was observed from the road.

A utility marker labeled “Buried electrical cable” was observed lying on the groundon  ~
the south end of the dam and on the west side of the road.

| Follow-up Actions for RVO:

years.
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Site Inspection Checklist

I. SITE INFORMATION

Site name: Rocky Mountain Arsenal ~ Ins77TUTop| Date of inspection: 05/10/2005

Location and Region: < 9 NTR4LS| gpA ID:

Agency, office, or company leading the five-year Weather/temperature: Mostly sunny, 70F
review:
Remedy Includes: (Check all that apply)

G Landfill cover/containment G Monitored natural attenuation

G Access controls G Groundwater containment

G Institutional controls G Vertical barrier walls

G Groundwater pump and treatment
G Surface water collection and treatment
G Other

Attachments: G Inspection team roster attached G Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager

Name Title Date

Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached

2. O&M staff

Name Title Date

Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached

Site Inspection Checklist - 1




Local regulatory authorities and response agencies (i.¢., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of

deeds, or other city and county offices, etc.) Fill in all that apply.

Agency Tri-County Health Department
Contact Dan Collins EH RMA Field Sup.  5/10/2005 303-288-6816

Name Title Date Phone no.
Problems; suggestions; G Report attached See attached recommendation

Agency EPA
Contact Laura Williams Team Leader 5/10/2005 303-312-6660

Name ’ Title Date Phone no. 5
Problems; suggestions; G Report attached See Attached EPA Report

Agency EPA
Contact Catherine Roberts FYR Coordinator 5/10/2005 303-612-6020

Name Title Date Phone no.
Problems; suggestions; G Report attached See Attached EPA Report

Agency Colorado Department of Public Health and Environment
Contact Barbara Nabors Project Manager 5/10/2005 303-692-3393
Title Date Phone no.

Name
Problems; suggestions; G Report attached None

Other interviews (optional) G Report attached.

Agency: PWT/EPA B

Contact: John Stetson Title: Environmental Engineer Date: 5/10/2005 Phone no. 303-274-5400 N

Problems/Suggestions/Report: See Attached EPA Report

Agency: PWT/EPA

Contact: Dave Munger Title: Field Oversight Inspector Date: 5/10/2005 Phone no. 303-881-8084

Problems/Suggestions/Report: See Attached EPA Report

e
- P
N o
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IV. O&M COSTS

1. 0O&M Organization
G State in-house G Contractor for State
G PRP in-house G Contractor for PRP
G Federal Facility in-house G Contractor for Federal Facility
G Other
2. 0&M Cost Records
G Readily available G Up to date
G Funding mechanism/agreement in place
Original O&M cost estimate G Breakdown attached

Total annual cost by year for review period if available

From To ' G Breakdown attached
Date Date Total cost

~ From To G Breakdown attached
Date ’ Date Total cost

From To G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS G Applicable G N/A

A. Fencing
1. Fencing damaged G Location shown on site map G Gates secured GN/A
Remarks ‘

B. Other Access Restrictions

1. Signs and other security measures G Location shown on site map GN/A

Remarks Some RMA Refuge boundary signs vet to be installed — work in progress; recommend
consistent signage for remedy projects (e.g. Basin A, water treatment plants, etc.)

Site Inspection Checklist - 4




C. Institutional Controls (ICs)

L. Implementation and enforcement
Site conditions imply ICs not properly implemented GYes GNo GNA
Site conditions imply ICs not in accord w/ site IICP; GYes GNo GCN/A
3-tiered access control uncertain
Type of monitoring (e.g., self-reporting, drive by) drive by, no specific plan -
Frequency periodic internal monitoring
Responsible party/agency U.S. Army and U.S. Fish and Wildlife Service
Contact Tom Jackson Remedy Coordinator 5/10/2005 303-289-0538
Name Title Date Phone no.
Reporting is up-to-date : GYes GNo GN/A
Reports are verified by the lead agency (trespass rpts. & fence repair)G Yes GNo GN/A
Specific requirements in deed or decision documents have beenmet GYes GNo GNA
Violations have been reported GYes GNo GN/A
Other problems or suggestions: G Report attached
See Attached EPA Report
2. Adequacy G ICs are adequate G ICs are inadequate G N/A
Remarks
D. General
1. Vandalism/trespassing G Location shown on site map G No vandalism evident
Remarks Reported trespass cases are being handled by ongoing investigations by local law
enforcement authorities
2. Land use changes on site G N/A
Remarks Western Tier Parcel deleted from NPL, transferred to GSA, and sold to Commerce City;
RMA Refuge established officially on 4/17/2004
3. Land use changes off site G N/A
Remarks Significant residential and commercial development growth in areas south and southeast
(Denver) and north and northeast (Commerce City) of the site
V1. GENERAL SITE CONDITIONS
A. Roads G Applicable G N/A
1. Roads damaged G Location shown on site map G Roads adequateG N/A
Remarks

Site Inspection Checklist - 5
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Five-Year Review Site Inspection Report
Interim Institutional Control Plan (IICP)

Date of Inspection: May 10, 2005

Attendees:

Tom Jackson — USFWS

Laura Williams, Catherine Roberts - EPA

Barb Nabors — CDOPHE

Dan Collins —- TCHD

John Stetson, Dave Munger — PWT (EPA Contractor)

Notes and Observzitions:

Pre-Inspection Meeting: A pre-inspection meeting was held in the Building 111
conference room. Tom Jackson handed out an agenda of items for the inspection that

included:

Perimeter Fence

Trespassing notification

SafeRac permits

Site SSA-3b and other deep acute site locations
PMC CRA Access Control Procedures/modifications
Installation of signs per agreement for future deletions
Appendix G: Interim Plan for Weekend Visitors

- Odor Monitoring Procedures ’

- Emergency Response

- Gated Roads -

- South Gate

- Signs

- Sand Creek Lateral

- Wildlife Management Plan

Laura Williams clarified some of the items that EPA wanted included in the inspection

including the triple access controls at RMA — the perimeter fence, the Central
Remediation Area (CRA) boundary, and the interior exclusion zone boundaries; and the




fence and access gates along the deleted Western Tier Parcel Boundary. Tom Jackson
identified that a gate is also planned for the northwestern corner of this fence to allow
construction access for installation of a new transmission line north from the Klein Water

“Treatment Plant and this was added to the inspection.

Catherine Roberts asked whether the RVO would use EPA’s draft guidance on
institutional controls and Tom confirmed that the draft guidance would be used for the
FYR report. Part of the guidance includes whether self-assessments of institutional
controls has been conducted in the past, Tom felt that the (computerized) SafeRac work
control permits perform part of that function. '

Tom indicated that a working draft Wildlife Management Plan (to be prepared by 2003 as
stated in the IICP) is under review and will address the Service’s concerns with
controlling prairie dog intrusion on caps and covers. Current plans are to plant tall
species, such as rabbit brush, at the edges of caps and covers to deter prairie dog
intrusion; however, the Service will relocate populations if this is not successful. Tom
said there have been discussions about introducing grazing animals, such as buffalo or
cattle, to assist the establishment of short grass prairie species. The Service would
prepare a specific management plan if this action were formally proposed. The FYR
report should document that a Wildlife Management Plan does not presently exist.

The numbered paragraphs below document the information obtained from Tom during
the rest of the inspection/interview.

Field Inspection:

1) The inspection team departed on the field inspection and stopped to question a survey
crew working at the crossing of the Sand Creek Lateral and 7% Avenue about their
SafeRac permit. They did not have a SafeRac permit with them; they stated they
were working under the general SafeRac permit for the Sand Creek Lateral Project

that is kept on file.

Observations: SafeRac permits do not appear to be issued to construction crews in a
manner consistent with that described in the Interim Institutional Control Plan. Specific
construction activities are issued SafeRac permits while general activities under a larger

project may not be issued permits.

2) The inspection team turned into the Visitor Center and toured interior roads around
the north side of Lake Ladora to the edge of the South Plants Remediation Area.
Tom stated that visitors are prohibited on the north side of Lake Ladora. The
inspection team observed four refuge boundary signs, in Spanish and English, placed
on the north and east sides of the lake to warn visitors from straying past the refuge
boundaries into the areas of South Plants and the Sand Creek Lateral.

Observations: Maps in the Interim Institutional Control Plan show eight refuge boundary
signs on the north and east sides of Lake Ladora, but only four were observed on the tour.

faan]




3) The tour continued down the south side of the inlet stream to Lake Ladora. Two
refuge boundary signs and buoy lines were suspended across the inlet to limit fishing
access upstream. The tour stopped at Lower Derby Lake and Tom described the
sediment removal program conducted several years ago. One area of deep acute
sediments remains on the deep end of the lake. The tour continued up to 6™ Avenue
to Site SSA-3b, where several locations of subsurface, deep acute soil remain. The
perimeter of the area was marked with refuge boundary signs reading “Area Beyond
This Sign is Closed.” When asked, Tom identified that the soil database that was to
be developed as a record of buried contamination has not been completed.

Observations: At Site SSA-3b, the signs do not specify the nature of the hazard or that
digging is prohibited.

4) The tour continued east on 6™ Avenue to the East Gate and the former Bald Eagle
viewing area. The east gate was locked and no breaching of the gate or fence was
observed. Tom explained that USFWS law enforcement personnel patrol the refuge
boundary at least once a week. If any damage is noted in the boundary fencing, RVO
is notified and a work order is prepared to make the repairs. Law enforcement
personnel also patrol for intruders and issue trespassing citations if necessary. Only
two instances of trespassing incidents that resulted in a citation have occurred over
the past five years: in one, a person scaled the east fence; in the other, an automobile

\ drove into a ditch in Section 36. If the Service determines that there has been “willful

trespassing,” a citation is issued requiring appearance in Federal court.

' 5) The inspection team returned via 6th Avenue across D Street toward the Western Tier
x parcel to inspect the fence. Three gates were inspected along the Western Tier
e boundary fenceline up to the west gate. When the fenceline was moved back for the
. Western Tier Parcel partial deletion, a new automated gate was installed. Tom
[ explained that there were initial problems with the gate that caused traffic backups for
o workers. RVO has been working at preventing “piggybacking” at the gate, where
more than one car passes through the gate at a time. A closed circuit camera has been
installed to record offenses; the camera is not monitored real-time.
Observations: At the comner of 6™ Avenue and D Street, the east-west fence is
approximately 6 feet high, yet the newer north-south fence at the Western Tier boundary
is 8 or 9 feet high. The locks on the three gates in the Western Tier boundary fence were
installed on the outside instead of the inside. The closed circuit camera is not capable of
preventing pedestrians or bicyclists from coming onto the Arsenal unobserved.

6) .The inspection team returned to the Visitor Center area and observed the institutional

[ . controls for visitor access. Visitors are asked to sign in and out at the desk. A trail
system map is available that lists three items under rules and regulations, one of
which instructs visitors to stay on designated trails and obey posted signs. Three items
are mentioned under emergency response procedures that relate to weather conditions
and medical attention. Tom said that Service personnel and volunteers check to see
that visitors remain in authorized areas. He stated that most violations are accidental




and are resolved by a ranger or volunteer speaking with the individual. Further, most
visitors are interested in the lakes and trails south and east of the Visitor Center and

do not wander north toward the Sand Creek Lateral.

Observation: There is the possibility that visitors could fail to sign in at the desk and
walk undetected toward the historic Egli House which is about 50 feet away from the
Sand Creek Lateral.

7) The inspection team walked from the Visitor Center to the Egli House on the north.

The team walked up the driveway and observed the meteorological stations set up
near the Egli House. They continued north about 50 feet to the edge of the Sand
Creek Lateral where white pin flags were observed marking sampling locations for
the Sand Creek Lateral Soil Remediation Project. Tom was asked how the Service
planned to operate the Visitor Center during the Sand Creek project and other major
remediation projects planned in the future; e.g., Basin F Wastepile. Tom said that
they plan to shut down the Visitor Center for 2 to 3 weeks during the initial start up of
the Basin F projects to evaluate the odor monitoring results and verify that it is safe to
allow visitors to return. For the Sand Creek Lateral project, the Service would close
the Visitor Center until remediation was complete south of 7th Avenue, which is
anticipated to last 2 or 3 weeks. The center would reopen once the project moved
north of 7th Avenue. A ‘

Observations: There is a sign on each of two trails off the road past the Visitor Center

indicating the trails are closed to the public. There are no physical impediments such as

fences or gates preventing access.

8) The tour resumed by driving out the South Gate and guard shack then back onto

RMA to observe signs and other institutional controls visible to visitors entering by
the South Gate. Inside the South Gate there was a road to the right with a Bald Eagle

Management Area sign and an open gate. There was an open gate immediately

beyond the Visitor Center driveway on C Street. According to Tom Jackson, this gate

and others along C street are closed on weekends when the Visitor Center is open.

Observations: There are no warning signs prohibiting access onto RMA until the haul
road approximately a half-mile beyond the Visitor Center gate, creating a potential for
confusion to visitors.

9) The inspection team drove out the west gate to observe the fence line on the west and

north boundaries of RMA. At the corner of Quebec and Highway 2 there was a
damaged guardrail and the fence was pushed in, apparently from an earlier auto

accident. The tour continued west on 96™ Avenue along the northern boundary fence

line and reentered RMA at the North Gate. There was a CERCLA sign inside the
fence. The tour continued around the west and south sides of the Central

Remediation Area (CRA) on 9" Avenue, E Street, and 7 Avenue passing the HWL,

ELF, Basin A, Lime Basins and the former south guard shack location which

Eatirenmme!
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restricted entrance to the CRA. The team used a GIS map prepared by RVO (dated -
August 2004) to verify the types of signs and their location.

Observations: The use of RVO project signs at treatment facilities and remediation
projects is inconsistent. A project sign is posted at the CERCLA WWTU but not at other
groundwater treatment plants. Both the HWL and ELF are identified by project signs but
Basin A and Lime Basins are not. An access control sign shown on the map at the
intersection of D Street and 8™ Avenue is missing, or not yet installed. The institutional
control plan identified the north and south guard shacks as the second layer of control
access for remediation areas. These guard shacks are no longer operating and have been
physically removed.

Follow-up Actions Recommended for RVO:

1)

2)

3)

4)

5)

Provide a copy of the access agreement or right-of-way agreement with the
construction company that will be constructing the transmission line north from the
Klein Water Treatment Plant within the Western Tier Parcel.

Check the RVO files for the SafeRac permit that covers surveying operations
associated with the Sand Creek Lateral project. Verify whether operations affiliated
with a larger construction project are covered under a general SafeRac permit and

where the permit should be kept.

Identify any changes or modifications to the interim institutional control plan and
provide written documentation to the Regulatory Agencies that enacted these

changes.

Identify actions to be taken to prevent access by workers and the public to the Sand
Creek Lateral project such as remediation project signs, trained personnel stationed at
the Egli House to ensure adherence with signs, changes in maps handed to the

public/workers, etc.

Identify a schedule for revising and finalizing a Wildlife Management Plan that is
accepted by the Regulatory Agencies. ~ :
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Please note that “O&M?” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

program.
Five-Year Review Site Inspection Checklist (Template)

n. Information may be completed by hand and attached to the

(Working document for site inspectio
‘notapplicable.”)

Five-Year Review report as supporting documentation of site status. “N/A”refersto’

1. SITE INFORMATION »
Site name: e . Pisn? | pate of i . - —
P OFF PoTT Gl TRERTHIreT ate of inspection: 4§ / /7 e
: ! a7 2.8

Location and Region: ;7,7)4 RES - 8 zrp EPAID: C pS 2/ ppoz076F
Weather/temperature: N

Prrivy & ewdi &5 2

Agency, office, or company leading the five-year
review: 7

Remedy Includes: (Check all that apply) :
Landfill cover/containment Monitored natural attenuation

Access controls Groundwater containment

Institutional control : _ Vertical barrier walls
—Groundwater pump and treatment .
Surface water collection and treatment

QOther

Attachments: Inspection team roster attached Site map attached

II. INTERVIEWS (Check all that apply)
1. O&M site manager __ [ 917] TFHmES Wl TET I T YNEM, % 114(0{
: Title "Date

* Name
Interviewed _ at site_} atoffice by phone Phone no.
Problems, suggestions; - Report attached

2. O&M staff_GAYLEZ Cmmbi> T2 _OLT PN SUPY 4 [18 [oc
Name ‘ Title Date

dnterviewed  atsite_/at office by phone Phone no.
Problems, suggestions;  Report attached
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Local regulatory authorities and

response office, police department,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

response agencies (i.e., State and Tribal offices, emergency '
office of public health or environmental health, zoning office,

Agency = 24
Contact _L—9wflit g rJelff20 S ';‘b//ﬁ/é 5

Name Title /Daté Phone no.
Problems; suggestions; = Report attached '
Agency g% ' ‘ , /
Contact _STEUZE D /MNGEA L/// SHos

Name Title "Date Phone no.
Problems; suggestions;  Report attached
Agency _C DFPHE o /
Contact_fg.p> i ATl q%' og

' "~ Name Title - . ate Phone no.

Problems; suggestions;  Report attached * - '
Agency ‘T 4 D - - ’
Contact g e DS WIAECAr2 EXAS "fl// 5454

Name Title / Dite Phone mo.

Problems; suggestions;  Report attached

Other interviews (optional)  Report attached.
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IX. GROUNDWATER/SYURFACEVYATER REMEDIES Applicable N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines . @;able N/A

1.

Pumys Wellhead Plumbmg, and Electrical :
é(}ood condition 11 required wells pro erly operating ). Needs Maintenance N/A
Remarks Ly 1750 8 ornaedlo ¥ zse el 2 a GPE

Dees Sl ICftle DELE 40 oz paftELL C v
T A NATED  ND Lo S WELLs N  NpETMERIN PRriuniii

&5

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

2. i o
@) ~ Needs Maintenance
Remarks_ Ban g L/ lilaste Iofdat s o2 Zkl. wca{ﬁm 5 0imnp LUW rET
3, ~Spare Parts and Equipment v
@Tﬁo_‘n) Requ:res upgrade . .Needs to be provided

- Remarks_Coommeon 3 Papas WEPLT

Readily available

LB gy Pl STRADUTER. ‘
Applicable ﬁ\l@

B. Surface Water Collection Structures, Pumps, and Pipelines

1.

Collection Structures, Pumps, and Electrical

Good condition Needs Maintenance
Remarks '
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks -
3. Spare Parts and Equipment :
Readily available Good condition Requires upgrade Needs to be provided
Remarks =
| i CARS NET PRp ROLTES, DR LOHES
9. NCTEY e8I - [MSETS ©F SEmLE FIRST cREEL WELFTELR
2. SomE ¢ e . » | |
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; B — " Jﬁ)
C. Treatment System Pt Apgh/ca/b N/A
1. Treatment Train (Check components that apply)

Metals removal Mm Bioremediation
Air stripping w

Filters__{ M43/ 4 22T wgppagm_%&_—zwc
Additive (e.g., chelation agent, flocculent) /2

Other AR

00d con Needs Ma'intena}nce
Sampling ports properly marked and functional f
Sampling/maintenance log displayed and up to date

Equipment properly identified
Quantity of groundwater treated annually (40, [/ 2, 8&°

Quant]ty of surface water treated annually__ay /,4,
‘Remarks_ M c.n iy S THTIEN _OnL < eoria s> =B ﬂc?ﬂa's

Electrical Enclpsures and Panels (properly rated and functional)

2.
“N/A Good d condition_ Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels B : :
N/A m Needs Maintenance

Remarks_ 2oz s - : sl gl vyt TIPLE S P s (Dl s TIEN
KT Pl szfnwa, CRprtdE il LAt H S Ol o8N 1L,

4. Discharge Structure and App urtenances
N/A Needs Maintenance
Remarks__L£eyhizr i o QTR cTURES L N G OE 27 TP

5. Treatment BuildicmgGLso)__/,/'- —
'N/A W Needs repair
Chemicals and equipment properly stored '
' Remarks [Z&@TH o/ A MES Coofle 2ED ( ﬂas’io\ ?‘S#wu/zw sf—,geyg_'é*
jledey2 17"’24—,/«4

e LoD P ILELD 3MIT

6. Moniiorin Wells (pump and treatment remedy) ——
CProperly secured/locked ' gfn’n-e]y sampled gﬂm}iﬁ_@)
eeds terance ” N/A

¥‘ All required wells Jocated
L IBRE. _MAT L oCH ED St BB

Remarks__-d/fei sy  foplG i DB FEHCE
L EiiS S ATS N8 FErCEs (FRER NG ERIE. L potcsin) ~ EAD NTEs JHCANGITPY

D. Monitoring Data
1. Monitoring Data : :
Is routinely submitted on time Is of acceptable quality

2. Monitoring data suggests:
Groundwater plume is effectively comamed Contaminant concentrations are declining

NOTE § PLanT  |M Gepeiacey cod) COHD(T]eN
D-1¢8

* A I TR /Y/ob,/yu})f/t DE WE WS ivpls IHSPEC TEA

NoTBS  DESIGN  DAFwIneS ORRE N BLIG, ) STERD &F FS=RULT Dues,
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D. Menitored Natural Attenuation N / [4

1.

Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A

Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing

‘the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction. n )

X1. OVERALL OBSERVATIONS

Implementation of the Remedy

A
Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.). ‘

B.  Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
- particular, discuss their relationship to the current and long-term protectiveness of the remedy.
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Early Indicators of Potential Remedy Problems

C.
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.
D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8 '
999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://lwww.epa.gov/regionQ8

Five-Year Review Site Inspection Report
Off Post Groundwater Intercept and Treatment System

Date of Inspection: April 18, 2005

Attendees:

Tom James, RVO

Wes Erickson, RVO

Rick Beardsley, RVO

Brian Brow, RVO QA
Gayle Lammers, Operations Supervisor, Washington Group
Ed LaRock, CDPHE
Melody Mascarenaz, TCHD
John Stetson, PWT

Steve Singer, PWT

Laura Williams, EPA

Levi Todd, CEI

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the Off-Post Groundwater Interception and
Treatment System (OGITS) treatment plant, the eastern and western well fields of the Northern
Pathway intercept system, and the well field for the First Creek intercept system. The numbered
paragraphs below document the information obtained from Tom and Gayle during the inspection/

interview.

OGITS Treatment Plant

l) The treatment plant is staffed 10 hours per day Monday through Friday. Operators are on
call after hours and weekends. When the plant began operation (c. 1990), influent DIMP
- levels ranged from 900 to 1,200 ppb. Current DIMP levels are in the range of 25 to 30 ppb.

2) The average flow treated at the OGITS treatment plant is 200 gpm. Each extraction well
has its own flow meter, the Sutput of which is sent to the control room. Flow data is
downloaded into the water management program. Total flow values from the meters at the -



plant are checked against the summation of the individual extraction well flows. There are
low-level alarms on the influent tank and pump failure alarms. Alarms are checked quarterly.

3) The influent is pretreated through five (5), 100-um bag filters. Prior to discharge to the
injection wells, the effluent is polished through two (2), 5-pm to 10-um bag filters.

4) Groundwater is treated through two (2), 50,000-pound granular activated carbon (GAC)
adsorption vessels piped in series with a third adsorber held in reserve. The carbon is
changed out when the effluent DIMP concentration equals the influent concentration.
Changes have occurred every 8 months on average. Spent and fresh GAC are stored in tanks
at the plant. No treatment chemicals are used or stored on-site.

5) The operations of the GAC were changed from upflow to downflow because of problems
with channeling. In conjunction with this change, the decant and backwash tanks are no
longer used. However, Tom or Gayle could not recall the dates that this change occurred
although they were quite sure it was more than five years ago.

6) Tom James reported that there have been no other operational problems or upsets with the
treatment plant. Floor drains capture any spills or leaks and route the water to a sump in the
basin where it is pumped into a clarifier and sent back to the head of the plant.

Observations: The basement floor was stained black near the clarifier.

7) Discharge pressures and flows have remained relatively constant.

Observations: A flow meter on one of the pumps was pegged at 5 gpm, but the pump associated
with that line was not running. Noted encrustation on influent bag filters and corrosion on the

Roth valves for all three influent pump systems. Also noted that the weep lines from the Roth
valves are leaving water on the floor. Scaling was also observed on the discharge pumps.

8) Sampling is conducted at intermediate points (such as between carbon vessels) and at the
effluent once per month. ‘

Observations: Scaling was observed on some sampling tubing, such as the tubing from the |
effluent of the bag filters.

9) A spill kit consisting of a barrel and list of supplies was located in a corner of the plant.
Observations: The barrel was clamped shut and the supplies were not immediately available.
10) A set of treatment plant plans and specifications were on site.

Observations: The plans had dates from 1991, but were not labeled as ‘as-builts.’




Northern Pathway Intercept System

1) The wells at the east and west well fields of the Northern Pathway Intercept System
(NPS) are inspected weekly and checked as needed for any abnormal operations. There are
low level/high level alarms, pump off alarms, individual well flow meters readable at

treatment plant.

2) The extraction pipeline for east and west well fields are currently double-lined with a leak
detection system. ’

Note: The relocation of the NPS well fields was discussed and RVO’s pfoposal to replace the
extraction pipeline with a single pipe system. ’

3) The electrical panel for the west well field was inspected and found in good condition.
Extraction wells 7, 8, 9, and 10 in the west well field have been shut down because CSRGs

were met. All recharge wells remain operational.
4) A subset of extraction, discharge, and monitoring wells was inspected.

Observations: Extraction, discharge, and monitoring wells were not locked. Tom indicated that
they were not locked because they are within a locked fence.

5) Modifications to the extraction system included an upgrade to the control system that
helped to keep the pumps running during fluctuating power conditions.

6) Well head piping and valve controls are located below ground in heated vaults. Flow
control on the extraction and discharge wells has been changed from automatic/ electronic-
controlled to manual controlled. Ultrasonic and magmeters were tried, but high tech
solutions were found to be less reliable than the Haliburton oil field flow meters with manual
valving that are currently in use. The manual flow control on the extraction wells is set to
keep the extraction wells running more or less continuously, in Tom’s word’s, “set to turn off

once a month”.

Observations: A _
Vaults — The vaults at NPS were clean and functional. There were no locks on the vault doors.

The vaults at NPS were all in good condition with intact pads and labeled with an identification
number, had functioning doors, and the vaults were clean inside, although EW-12 pit had
standing water. A pressure gauge at EW-12 was pegged to the maximum above 160 psi. All of
the NPS vaults qualify as confined space and have been tagged accordingly.

Extraction Wells — NPS Well 37815 showed the sampling tube to be discolored with possible
algal growth in tubing. Also, the tubing in use did not look to be Teflon tubing. NPS Well
37816 had standing water in the vault bottom but not enough to trip a leak detection sensor.
However, the valve reading the water pressure was pegged, which may suggest that the well is
being pumped at a greater capacity than it was designed for. Well 37805 had missing bolts on
the pump housing and others were hanging loose with the nuts missing. '




Recharge Wells — Three recharge wells were inspected at NPS. The recharge wells did not have
locks. The recharge well vaults were in good condition, labeled with an identification number,

and showed no evidence of corrosion or leaks.

Monitoring wells — Observed ten monitoring wells at NPS. All monitoring wells observed had
no locks. The monitoring wells at NPS were labeled with individual identification numbers, had
protective casings with lids and were free of vegetation and debris. All NPS wells had well caps,
but three of the wells observed had well caps that were sitting upside down on top of the casing.

First Creek Intercept System

1) One extraction well vault was inspected at First Creek.

Observations: At FE-3, the sampling tube connection appeared to be broken off in the sampling
ball valve. The First Creek vault observed was locked. The vault was tilted and showed
evidence of ground settlement. The well vault for 37802 had significant rodent infestation and
evidence of mice chewing on the vault insulation. A backfill scar was observed where a leak in
the extraction well piping occurred in the surnmer of 2003, according to Tom James. Excess soil

was excavated and the pipe was repaired.
2) One recharge well was inspected at First Creek.

Observations: The well vault for 37049 had minor evidence of mice chewing on the vault
insulation. This vault was labeled adequately. A number of other vaults showed evidence of

tilting from possible ground settling.

3) Four monitoring wells were inspected at First Creek.

Observations: All wells were labeled and had well caps in place, but well 37050 had no
protective casing lid.

4) The First Creek gauging station was inspected. This station is operated by the U.S.
Geological Survey. Apparently First Creek has been flowing since October 2004 because a
spring has started flowing again. This spring is south of the Arsenal at approximately 41
Avenue and Piccadilly Street. One of the DIMP exceedances in First Creek was at this
gauging system. Tom James thought the DIMP was due to a rising groundwater table that
leached DIMP from the soil. Water quality and flow are measured at this station. The water
quality data are entered into the RMAED, but it is uncertain whether the flow data are entered

into the database.

Rty




Follow-up Actions Recommended for RVO:

1) RVO should identify any repairs, such as the leak in the extraction piping at the First
Creek intercept system, and provide reports that document the repairs were made. RVO
should identify the amount of downtime and whether the intercept of the plume was
compromised during this period. Did the timing of the DIMP exceedance in First Creek

 correspond to the time of the repairs to the extraction system?

2) RVO should identify any changes or modification to the operation of the OGITS
treatment plant and the extraction well fields over the last five years and provide reports that

document these changes.

@Pn‘nted on Recycled Paper
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Please note that “O&M?” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund
- program. '

Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable.”)

1. SITE INFORMATION ' '
ate of inspection: L?L/Z'ﬁé{
77

EPAID: ¢ 521 g2 6769

Site name: N0t ppe7  pooniaty TmT £44

Location and chion:

Agency, office, or company leading the five-year Weather/temperature:

review: CLeu 09, wipyge! (een , S<& ‘vf"m-v“X
P

Remedy Includes: (Check all that apply)
Landfill cover/containment
_ Access controls
Institutional controls
—Groundwater pump and treatment
Surface water collection and treatrnent

Monitored natural attenuation
~Groundwater containment
Vertical barmier walls

Other
Attachments: Inspection team roster attached Site map attached
I1. INTERVIEWS (Check all that apply)
1. O&M site manager _T O T s w1l TZNT X 710N o /u!/ps/
Title "Datd

Name

@ at office by phone Phoneno.
Problems, suggestions; Report attached i

7 O&Mstaff G Ry L L Anmérs HupAriéns S c«;ﬁ J f—;;/a:z[w 7 "
Date

e Name Title

‘huerﬂgw/cd> AL si at office by phone Phone no.
Problems, suggestions;  Report attached
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Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,

recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

Agency E-PA /.
Contact (- 2zt LAl A7IS 7/ e
°  Name Title {Date Phone no.
Problems; suggestions; Report attached
Agency Eﬁ 7 .
Contact _STE e S iM L ‘f/ La/@ﬁ/
Name Title / Date Phone no.
Problems; suggestions; Report attached
Agency _Z£4 / / ‘
Contact [ 21 TR L Ze o5 ,
Name Title Date Phone no.
" Problems; suggestions; Report attached
Agency Z /oﬂ _ ; *
Contact /2. FTHER IHE 1D BERTT o g
" Date Phone no.

Name Title

Problems; suggestions;

Report attached

Other interviews (optional)  Report attached.
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IX. GROUNDWATER/SUREACE WATER REMEDIES 4 N/A
A. Groundwater Extraction Wells, Pumps, and Pipelines M N/A
1. Pumps, Wellhead Plumbing, and Electrical '
Good condition All required wells properly operating . Needs Maintenance N/A
Remarks_[J ¢/ 3 ( €w@ DBR2owErs 0 DT (L SUC '
273/ 8 st Covlf im1 S5/ b
GLIELT gl Padleds (ool &L
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
i Good condition Needs Maintenance .
Remarks 01{// LR AHLTS gV E s | GHeATIEN
S WERTEES ST 4, BC— 25 24 ALINIOUED  LliZ /NG
3. - Spare Parts and Equipment I
Readily available @ condition > Requires upgrade Needs to be provided
 Remarks_s 7217 fle#t: Netmp 2 oy < [TE, oT#l. LARTS
Purchibhy [l LOCAC PISTEI 135 TOZ,
-~
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable (\ N/A )
1. Collection Structures, Pumps, and Electrical .
Good condition Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. Spare Parts and Equipment _
Readily available Good condition Requires upgrade Needs to be provided
- Remarks

NOTE | RopenTsS DIGEING CHIER SOme (o CIHACRTE  JUHDS
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C. Treatment System , AEglicable) N/A
1. Treatment Train (Check components that apply)
: Bioremediation

Metals removal Oil/water separation

Air stripping ; W%}W Jdsorbers™ '
Mﬁ A alb ) TEAS
P .

Filtersy :
Jditive (e.g., ¢helation agent, flocculent) s

Others
@ Needs Maintenance

Sampling ports properly marked and functional YES

Sampling/maintenance log displayed and upto date 1’/;{;’

Equipment properly identified )
Quantity of groundwater treated annually_s22, SEE. TpY CHcereS

Quantity of surface water treated annually
Remarks. (9 /BRI 2 TR TSN NME [Pl Y B
(42 AT E St s BGTS L OF S

Electrical Enclosures-and Panels (properly T

ated and functional)

2.
N/A ‘Good condition Needs Maintenance
Remarks__}- bl XTIl lS S EEg Rul NO L OCIES
3. Tanks, Vaults, Storage Vessels ' -
N/A s6d conditi Proper secondary containment Needs Maintenance
Remarks C LM = 07297 ) N Elef BT S ekt [
4. Discharge Structure and Appurtenances
Needs Maintenance

N/A Good condition
Remarks £ L&~ Y- D LTI P T S osmylﬂ

5. Treatment Building(s V
N/A Good condition (esp. roof and doorways) Needs repair g
icals and equipment properly store P Cob

Chem
Remarks___ G & TT XA 12 P4 M //O/&@d;ﬂéés N

n and treatment remedy -
unctioning "Routinely sample @
Fintenance N/A ,

P roperlysecured/]o@r(‘ ed
All'required wells ocated Needs
J{SPETED , X s AL OFZ LIS

Remarks G- (g en1 jTOO M-nper D= (LIS :
f{z”( L pt  SETNE '7/;1/%4//44; c2#2P% | IELL RReErg, oChiE. DLgTL g T~ N LIPS

D. Monitoring Data )\/1/4

1. Monitoring Data .
Is routinely submitted on time Is of acceptable quality

2. Monitoring data suggests:

Groundwater plume is effectively contained Contamninant concentrations are declining




OSWER No. 9353.7-03B-P

D. Monitored Natural Attenuation nNe
I. Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance
Remarks @

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction. N /&
/

X1. OVERALL OBSERVATIONS

A. Iinplementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant

plume, minimize infiltration and gas emission, etc.).

B. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.




OSWER No. 9353.7-03B-P .

Early Indicators of Potential Remedy Problems

C. _
Describe issues and observations such as unexpected changes in the cost oOr scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future. . .
E
D. Opportunities for Optimization &

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20
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% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
. & REGION 8
V4t proreS 999 18™ STREET- SUITE 300

DENVER, CO 80202-2466
Phone 800-227-8917
http://www.epa.goviregion08

Five-Year Review Site Inspection Report
Northwest Boundary Containment System

Date of Inspection: April 20, 2005

Attendees:

Tom James, RVO

Rick Beardsley, RVO

Gayle Lammers, Operations Supervisor, Washington Group
Laura Williams, EPA

Catherine Roberts, EPA

Steve Singer, PWT

Levi Todd, CEI

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the Northwest Boundary Containment
System (NWBCS) treatment plant and the extraction well field. The numbered paragraphs below
document the information obtained from Tom and Gayle during the inspection/interview.

NWBCS Treatment Plant

1) The NWBCS treatment plant is housed in two buildings, the main treatment plant and a
separate building for influent and effluent sumps, valves and pumps. ‘The plant began
operation in 1983. Since then there has been a wholesale repair/replacement of all valves and

pumps.
Observations: The two buildings were inspected. A note on the door identified that the gutters

need repair. Secondary containment is outside of the building, thus open to freezing and
infiltration of dust and dirt. The influent and effluent pumps enclosed in the separate building

were found to be functional.

2) RVO conducts annual inspections with an internal team of inspectors and compliance
people. Housekeeping, safety, and waste management issues are reviewed. CDPHE
conducts annual compliance inspections at the HWL leachate wastewater treatment system -

and the groundwater treatment plants.




Observations: Inspected the O&M manual and daily operation log and found the documentation
to be in place and current. Start-up procedures are documented in the O&M manual and are
edited and reviewed. A field procedures manual documents sampling, waste management, and
well maintenance procedures and is reviewed once per year. As-built drawings are kept in

Building 132.

3) The average flow treated at the NWBCS treatment plant is currently 950 gpm. Flow is
measured with totalizer flow meters in the effluent sump building.

4) Similar to the other treatment plants, the influent is pretreated through 100-pm bag filters.
Prior to discharge to the injection wells, the effluent is polished through 5-pm to 10-pm bag
filters. The filters were changed from automatic backwash to manual filter replacement in

1993.

5) Groundwater is treated through two (2) granular activated carbon (GAC) adsorption
vessels piped in parallel with a third adsorber held in reserve. Each unit is pulsed once per
month by adding about 3,000 pounds of fresh carbon. This is done more for compaction of
the adsorption bed than for water treatment purposes. The carbon systems were originally
operated in an up flow mode, but were changed to down flow operation. Every five years the
carbon vessels are emptied and inspected. All vessels have a plastite liner. Minor galvanic
pitting has been noticed and repaired with epoxide. Gayle Lammers stated that the
expectation is for these carbon vessels to have an infinite life.

Extraction/Recharge Well Field

1) The NWBCS extraction/recharge well field consists of a 2,100-ft slurry wall and a series
of extraction and injection wells. Both extraction wells and recharge wells are contained in

vaults.

Observations: The extraction/recharge wells appeared to be functional; however, the insulation
on the walls of the vaults was falling off in many cases. The electric boxes supporting the
extraction/recharge wells were latched but not locked. In the southwest extension area, some of
the extraction wells were being undermined by rodent activity, and the probe monitoring caps
were missing from extraction well covers. At two recharge wells there was an electrical cord,
which did not have an identified function, wrapped around the well casing and continuing down

the well.

Monitoring Wells

1) A subset of monitoring wells was inspected.

Observations: Some monitoring wells were found to be missing protective casing, and some did
not have well caps on the inner casing. In some cases the caps were sitting upside down on the
inner casing. All wells were labeled with individual identification numbers. Wells were not
locked. One well was found to be broken off at the ground surface but had not been abandoned.




Follow-up Actions Recommended for RVO:

1) Identify any changes or modification to the operation of the NWBCS treatment plant and well
field over the last five years and provide reports that document these changes.

@Pﬁnted on Recycled Paper
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Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations™ since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

program.
Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable.”)

1. SITE INFORMATION

| Site name: BAsin/ 4 NELH GE /Z/A%’ Date of inspection: o /2. / A}/
Location and Region: M/}, - 12-4 EPAID: Co 572{&v2 ;7 5077

Weather/temperature:

o<

Agency, office, or company leading the five-year
review: Jlm 4 S cqprf Y

Remedy Includes: (Check all that apply)
Landfill cover/containment
Access controls
Institutional controls
>Groundwater pump and treatrnent
Surface water collection and treatment

Monitored natural attenuation
_~Groundwater containment
Vertical barrier walls-

Other,
Attachments: Inspection team roster attached 'Site map attached
I1. INTERVIEWS (Check all that apply) o :

1. O&M site manager _7 977 79777125 el TAZDT Sy TV, g[z/é{

: ~ Name Title Date ¢

ewed s> atoffice by phone Phone no.
Problems, su ggestions; - Report attached

2. O&M staff (2 A4 LIE  LATIMERS Tl s 4P <t/ 24/ o
' Title ‘Date

Name

at office by phone Phone no.

Problems, suggestions;  Report attached
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IX. GROUNDWATER/SURFACE WATER REMEDIES  Applicable N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines ' ﬂpplicabl‘é N/A

1. Pumps Wellhead Plumbmg, and Electrical ctrical
_ @ um:d wells proper]y operating> Needs Maintenance N/A

Remar. Ty ﬂmz,hz« TEAT Il ﬂ/Tﬂ/w/ BT 2. i res
)-/AS AMD 55«._@-)4;7,4-,z¢/ K LLl2d G '

2. Extractio m Pipelines, Valves, Valve Boxes, and Other Appurtenances
—Good condition . Needs Maintenance , _
emarks ' . »

3. - Spare Parts and Equipment
Readily available ~ Good condition Requires upgrade Needs to be provided
. Remarks__C omimza; < 20085 OM S iIE. | OTIEALS  Orillutnsmn ok
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable @/A)
1. Collection Structures, Pumps, and Electrical -
- . Good condition Needs Maintenance
Remarks
2 Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks

Spare Parts and Equipment . _
Readily available Good condition Requires upgrade Needs to be provided

. Remarks

D-17
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D. Monitored Natural Attenuation /).4—

1. Monitoring Wells (natura] attenuation remedy) '
Properly secured/locked ~Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A

Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet descﬁbing
the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction. /\[ / g_
X1. OVERALL OBSERYATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contammant

plume, minimize infiltration and gas emission, etc. )

B. .Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.
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Five-Year Review Site Inspection Report
Basin A Neck Containment System/Bedrock Ridge

Date of Inspection: April 21, 2005

Attendees:

Tom James, RVO

Rick Beardslee, RVO

Gayle Lammers, Operations Supervisor, Washington Group
John Stetson, PWT

Steve Singer, PWT

Laura Williams, EPA

Dan Collins, TCHD

Levi Todd, CEI

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the Basin A Neck Containment System
(BANCS) treatment plant, extraction well fields, and recharge trenches. The numbered
paragraphs below document the information obtained from Tom and Gayle during the

inspection/interview.

BANCS Treatment Plant

1) The BANCS treatment plant was started up in 1991. The BANCS treatment plant receives
groundwater from three extraction well fields: Basin A Neck, Complex Army Trenches, and
Bedrock Ridge. Similar to the other groundwater treatment plants at RMA, the plant is
staffed 10 hours per day Monday through Friday. Operators are on call after hours and

weekends. ' :

Observations: Inspected the operations and maintenance (O&M) manual and daily operation log.
The O&M manual was updated and revised in 2003. EPA found the documentation to be in

place and current.

2) The average flow treated at the BANCS treatment plant is currently 20 gpm. The plant is
designed to treat up to 30 gpm. The quantity of groundwater treated annually averages 9.2
million gallons. Each extraction well has a flow meter and the output is read in the control

roomi.




3) Groundwater from the extraction wells first enters an influent equalization sump. From there
the water is pumped to the head of the plant. The influent is pretreated through 100-um bag
filters. Prior to discharge to recharge trenches, the treated effluent is polished through 5-pm

to 10-um bag filters.

4) Groundwater is treated through an air stripper with five (5) stacked shallow trays to remove
volatile organics. The trays are cleaned out about once per month. The stripper exhaust is
treated through two (2) vapor phase granular activated carbon (GAC) adsorption vessels. A
portable gas chromatograph is used to measure the treated air. The carbon is changed out
every 5 to 6 months based on chloroform concentrations. Tom James explained that all of
the water from the wells now goes though the air stripper as of Spring 2004 when the Section

- 36 wells were brought on-line. The air-stripping unit was switched from a packed tower to
the shallow tray unit approximately two years ago. The packed tower had been located in the
back room of the treatment plant.

5) The air stripper effluent is polished through two (2) aqueous phase GAC vessels in series
operated in down flow mode. Dithiane is the indicator chemical for detecting carbon
breakthrough. The GAC effluent drains to a storage tank. The treated water is pumped
through 5-pm to 10-um bag filters before discharging to the Basin A Neck recharge trenches.

Observations: The treatment vessels were within a secondary containment area. Floor drains
discharge to an enclosed sump located outside. A flocculent system in the waste sump is no
longer used. Wastewater in the sump is recycled to the head of the plant. Some staining was
noted on the floor of the back room where the packed tower air stripping unit was formerly

located.

Extraction Well Fields

1) Several extraction wells were inspected in the BAN CS well field. The valves and flow
meters are located inside the treatment building. There are no vaults. Tom James indicated
that this was a design improvement over the older treatment plants.

Observations: The extraction wells at BANCS were functional and the electric panels at each
well were latched but not locked. One standby extraction well was found to have a detached
ground wire and a broken metering wire at the well. The light was out on one of the active

extraction well-control panels.

2) The inspection of the extraction wells at the Complex Army Trenches was postponed to
coincide with inspection of the Complex Trenches slurry wall project.

3) All three extraction wells at Bedrock Ridge were inspected. The wells pump less than 1 gpm,
and a fourth extraction well is planned to improve groundwater recovery. A pump test was in
progress at the time of the inspection. The extracted groundwater was being discharged to a
vault where the Bedrock Ridge and Complex Army Trenches pipelines meet.
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Observations: The extraction wells at Bedrock Ridge were functional and the electrical panels
were latched but not locked. The extraction wells were labeled with a barcode on a paper label
unlike all other wells visited on post, which have permanent markings.

Recharge Trenches

1) Tom James pointed out the location of Recharge Trenches A, B and C. Because they are
below grade, they could not be inspected. Tom explained that the trenches also receive
treated effluent from the CERCLA wastewater treatment plant. The CERCLA effluent is
monitored for chloride. When the chloride concentrations have exceeded the CSRGs (twice
historically), permission from the Regulatory Agencies had been sought and received to
divert the CERCLA effluent to the zero discharge facility; i.e., the sanitary wastewater solar
evaporation ponds. :

Monitoring Wells

1) A subset of monitoring wells at BANCS was inspected.

Observations: All monitoring wells were found to have protective casing and proper labeling. In
some wells the caps were sitting upside down on the casing. Wells were not locked. One well
was found to be broken off at the ground surface but had not been abandoned. Two other wells

were not locked and did not have a protective casing.

2) All monitoring wells at Bedrock Ridge were inspected.

Observations: All monitoring wells were marked with an adhesive paper label only. No
permanent marking was found on these wells. Some wells had a protective casing but some did
not. One well was found bent over and did not have a cap on the inner casing. At another
monitoring well, the inner casing cap was found lying on the ground next to the well. In some
wells the caps were sitting upside down on the casing. One well was found broken off at the
ground surface but had not been abandoned. None of the monitoring wells were locked.

Follow-up Actions Recommended for RVO:

1) Identify any changes or modification to the operation of the BANCS treatment plant and the
three extraction/recharge well fields over the last five years and provide reports that
document these changes. '

@Printad on Recycled Paper
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Please note that “O&M?” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

program.
_Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “notapplicable.”)

1. SITE INFORMATION ‘
Date of inspection: & /L«v % &

7 7
EPAID: ¢ »o " Zicow 2.2 74 F

| Site name: 744 7,g4;,,_7 T T S o7

Leocation and Region: fecdvc i pes 2.2

Weather/temperature:

Agency, office, or company leading the five-year
Cleupsy, winpe 5o

review: D &
Remedy Includes: (Check all that apply)
Landfill cover/containment
~Access controls
Institutional controls

_Groundwater pump and treatment 3
Surface water collection and treatment

Monitored natural attenuation
- Groundwater containment
Vertical barrier walls i

Other
Attachments: Inspection team roster attached ‘Site map attached
II. INTERVIEWS (Check all that apply)
: 0 e e e i A 7 —
1. O&M site manager ___ 7 (*g JT7p56% I/VI&’/% T ] S /oAl é]fé/zc: o5
: ' Title ate

Name
a1 .
by phone Phoneno. 2x5 257 colind

Interviewed /atﬁi_t_e at office
Problems, suggestions; Report attached

2. O&M stafl _Cwseter trmmpts a2 /ﬂm»z/-'f' L0% S, % /ze%v(
Title ate

Name
Interviewed atsite  atoffice by phone Phoneno. 2% g53 3938%
Problems, suggestions;  Report attached -
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IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines Apph@p N/A .
1. Pumps, Wellhead Plumbing, and Electrical .
ood condition /All required wells properly operating ] Needs Maintenance N/A

SEINE  [ClEtd JaDICABA.  L)iTS el
GIRNGEL  [oSELLS NEED Hpwtsutenmyg (iecsf Lpnfesd  otmmzpres)
L ety 9T [5G gl tul 049«,@

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances : e
Good condition . Needs Maintenance _
Remarks

3. " Spare Parts and Equxpment

_ ﬁ:ﬂﬂmh: Gm Requires upgrade Needs to be provided
. Remarks

4‘7'79«77970,4-4, NeomBe R, o 27e315L/E OR S TE. . OFRiELL

B TS Lt [Fltary (PO < gl W/é??&zawre—ﬁ. HEo il S IT7E /2

o2, LR
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable (E@
1L Collection Structures, Pumps, and Electrical ' .
Good condition "~ Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks

Spare Parts and Equipment

Readily available Good condition Requires upgrade Needs to be provided -
. Remarks .

NOTEE  2UBSUFEFCE  Dgpes ME#L  METER ool weles,
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D. Monitored Natural Attenuation /\///9’

1.

Monitoring Wells (natural attenuat/ion remedy)

Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and copdition of any facility associated with the remedy. An example would be soil
vapor extraction. “ ' .

/
X1. OVERALL OBSERVATIONS

Implementation of the Remedy

- Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin'with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant

plume, minimize infiltration and gas emission, etc.). .

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://www.epa.gov/region08

Five-Year Review Site Inspection Report
Motor Pool and Railyard Extraction Facility

Date of Inspection: April 20, 2005

Attendees:

Tom James, RVO

Rick Beardslee, RVO

Gayle Lammers, Operations Supervisor, Washington Group
Steve Singer, PWT

Laura Williams, EPA

Dan Collins, TCHD

Levi Todd, CEI

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the Railyard Extraction Facility treatment
plant and the extraction well field. The numbered paragraphs below document the information
obtained Tom and Gayle during the inspection/interview.

Motor Pool and Railyard Extraction Facility Treatment Plant

n Groundwater is treated fhrough a small two-tank granular activated carbon (GAC)
adsorption system. Groundwater is pumped through the treatment plant by the extraction
well pumps. There are no influent or effluent filtration systems.

Observations: The carbon adsorption vessels were inspected and found to be operable. The
effluent sample ports were in good condition. The electrical control panels were also in good
condition. The O&M manual and the daily operation log were inspected and the documentation

was found to be in place and current.

2) The secondary containment is outside the building in a small vault and is not open to the
elements. )

Extraction/Recharge Wells

1) Several extraction and recharge wells were inspected. There were two extraction wells
and two recharge wells in operation. The extraction pumps drive the whole system.




Observations: Some extraction wells have been converted to recharge wells. There are two
extraction wells operating and two recharge wells in operation. The extraction wells were
functional and the electric panels at each well were latched but not locked. However, the control
panels for extraction wells that were not in use were locked out and tagged out. One standby
extraction well was found to have a detached ground wire and a broken metering wire at the well.
The light was out on one of the extraction well control panels.

2) The former Motor Pool Extraction System was visited. The two extraction wells in this
area were said to still be in standby mode.

Observations: The electric panels for the extraction wells in standby mode have been removed.

| Monitoring Wells

1) A subset of monitoring wells in the Railyard Extraction well field were inspected.

Observations: Some monitoring wells were found to be missing protective casings and some did
not have well caps on the inner casing. In some wells the caps were sitting upside down on the
casing. All wells were labeled. Wells were not locked.

2) A subset of monitoring wells in the former Motor Pool Extraction well field were
inspected.

Observations: Some monitoring wells were found to be missing protective casings and some did
not have well caps on the inner casing. In some wells, the caps were sitting upside down on the
casing. All wells were labeled. Wells were not locked. One well was found to be broken off at
the ground surface but had not been abandoned. The two remaining wells were not locked and

did not have a protective casing.

Follow-up Actions Recommended for RVO:

1) Identify any changes or modification to the operation of the Motorpool and Railyard
treatment plant and well fields over the last five years and provide reports that document

these changes.

@Pﬁnted on Recycled Paper
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Please note that “O&M?” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

Five-Year Review Site Inspection Checklist .(Templaté)

g document for site inspection. Information may be completed by hand and attached to the
‘not applicable.”)

(Workin
Five-Year Review reportas supporting documentation of site status. “N/A™ refersto*

1. SITE INFORMATION

Site name: £/,2 r2s Mﬂg@gi Tl S5 /72777

Date of inspection:

EPAID: (0 52/ 9620769

Location and Region: (7 ;72 2-%

Agency, office, or company leading the ﬁvé-year Weather/temperature:

review: 17 ,n 4 PALTTY f/ig:qy‘f/ &8

Remedy Includes: (Check all that apply) . '
Monitored natural attenuation

Landfill cover/containment
C=ZGroundwater containment—

~<Access controls
" TInstitutional controls Vertical barrier walls

,<groundwater pump and treatmerit,’
“Strface water collection and freatment

Other,
Attachinents: Inspection team roster attached Site map attached
v IL. INTERVIEWS (Check all that apply) .
1. O&M site manager _T 2972y T R2743 TVl Y a2 A ,;A 7/?5 '
Title ate

Name

///. _— }
(Intervig_weé @ at office by phone Phone no.

sblems, suggestions; - Report attached

Sy T T NS Seedt/ o /s ézf’

2. O&M staff _G 4y L7F2rInisas>
Name » Title ate
Interviewed  atsite >at office by phone Phone no.

Problems, suggestions;  Report attached
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Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply. . _
Agency /; /‘29 _ /
Contact {221 2A_LI(AlAPTS 4/1g/os
Name Title Dafe Phone no.
Problems; suggestions;  Report attached
Agency £ P17 ‘ _
Contact _STEYE. S (M &Fzl __‘7’_/2 "%é f :
' Name Title Date Phone no.
Problems; suggestions;  Report attached 4 -
Agency Te A D ' ' o ) ;
Contact_D gl CotidniS ﬁ‘Aﬁl/rf : A
Name Title Date Phone no.
Problems; suggestions; Report attached
Agency 2 o / "'
Contact_ ( £/ TZ 0L 5///9’ =
Name Title { Dafe Phone no.
Problems; suggestions;  Report attached '
Other interviews (optional)  Report attached.
G4~ oMM STEJZI7Y ' cr'/?/o/ ;
" L
et
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IX. GROUNDWATER/SURFACE'WATER REMEDIES  Applicable
d épph'cale N/A

N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines

Pumps, Wellhead Plumbing, and Electrical
Good condition All required wells properly operating  Needs Maintenance N/A

1.
L5 0  SEITE  STHMBY ol b P

Remarks ¢ /oy (TIE D ple—n 342 €2 feltedyS
gl DB THI 20 T

- N . N S, (A T
W}%b Ty ezl NET THEC L) i 2 ON BTk A TIvE Mo STBY tlees

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

2.
Good condition Needs Maintenance
Remarks Dés -2 oprets  LAFH e -
t:mleemm' lat iz Ele :ﬂ{/-)y;q/o/; LUt LT Ol ROCIND L SO fad
3. ~'Spare Parts and Equipment - S '
Good condition Requlres upgrade Needs to be provided

Readily available
 Remarks_5/2%ls fAIRTe (44 CBrrmery Ry s, (FEDT NS [ TR

(s 2V A LAt perre AdSED leod2lry

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable (" N/A

Collection Structures, Pumps, and Electrical

1.
Good condition Needs Maintenance

Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
_ Remarks
3. Spare Parts and Equipment
| Readily available Good condition Requires upgrade Needs to be provided
-Remarks .

QUESTIONS 5 |
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C. Treatment System

Applicable N/A

1.

Treatment Train (Check components that apply)
Metals removal ' Qil/water separation

. - - /—-————"‘-—_——-—\——-—_._.
Air stripping {~ Carbon adsorbers
Filters) s o £ B '

(-;Grdﬁiﬁve (e.g., chelation agent, flocculent)
Others 4 /T REfT?rngrT

@ : Needs Maintenance
amphing ports properly marked and functional &£-5
TES

Sampling/maintenance log displayed and up to date 3

Equipment properly identified
Quantity of groundwater treated annually_722 <7 gcvqj 52/
Qt__x_antity Qf surface water treated annually__/y [V ey

‘Remarks

Bioremediation

W [
4

Electrical Enclosures and-Panels roperly rated and functional)
"N/A " Good condition Needs Maintenance -
Remarks__ 2 j15 2 H1 1 TIEZ 5 [L AP0 Y i
[ Era) . . ’
STrCl 7w 01 C2TIN Gy

= ZS v — LN T

Tanks, Vaults, Storage Vessels e

Proper secondary containment ~> Needs Maintenance '

Properly secured/locked Functioning Routinely sampled
All required wells located Needs Maintenance

Remarks_ (i g cotsm, Ciz Moo Lol imgOECTEN
4 ppints (JELLS

N/A
SEiE st [IE 04,9245

D. Monitoring Data

1.

MA
Monitoring Data

Is routinely submitted on time Is of acceptable quality

cf N/A . ood condition
Remarks [2idce @B bore S cddar ool Sl Qg jlinb (FEINE FREsH PHig
Pty it Po0  gabiss AT COMSISTENT ,-,({/44;,;4; 0212 B A,
4. Discharge Structure and Appurtenances
N/A Good conditi Needs Maintenance
Remarks ' "'"
5. Treatment Building(s)
N/A od condition (esp. roof and doorways) — Needs repair
Chemicals and equipment properly stored '
Remarks
6. Monitoring Wells (pump and treatment remedy) A
Good condition

d5 ) pF et LATE HAD M (2iUS, Z BaSends coppi BRI
. ‘#Zmﬂ z2¢/ef

2. Monitoring data suggests:
Groundwater plume is effectively contained Contaminant concentrations are declining
NoTEBs  i/5C,  PEBUS NERR DowXd, Anp AT BOG 1FRES
D-1¢
15 QTS IDE MY S USCEDTHBCE.

5 B3,

Fraeil COLHECTIEN S50
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D. Monitored Natural Attenuation

Monitoring Wells (natural attenuation remedy)

1.
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance C_N/A )
Remarks e
X. OTHER REMEDIES
If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction. M . .
X1. OVERALL OBSERVATIONS
A. .. Implementation of the Remedy
Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.). .
B. Adequacy of O&M

'Descn'be issues and observations related to the implementation and scope of O&M procedures. In

particular, discuss their relationship to the cﬁment and long-term protectiveness of the remedy.

D-1&
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Early Indicators of Potential Remedy Problems

sues and observations such as unexpected changes in the cost or scope of O&M ora high

Describe is
t the protectiveness of the remedy may be

frequency of unscheduled repairs, that suggest tha
compromised in the future.

D.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
999 18™ STREET- SUITE 300
DENVER, CO 80202-2466
Phone 800-227-8917
http://lwww.epa.goviregion08

Five-Year Review Site Inspection Report
Northern Boundary Containment System

Date of Inspection: April 19, 2005

Attendees:

Tom James, RVO

Rick Beardsley, RVO :

Gayle Lammers, Operations Supervisor, Washington Group
John Stetson, PWT

Steve Singer, PWT

Laura Williams, EPA

Dan Collins, TCHD

Levi Todd, CEIL

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the Northern Boundary Containment
System (NBCS) treatment plant and the extraction well field. The numbered paragraphs below
document the information obtained from Tom and Gayle during the inspection/interview.

NBCS Treatment Plant

1) The NBCS treatment plant was the first groundwater treatment plant at RMA. The slurry
wall was installed in 1980 and the plant began operation in 1981. Similar to the OGITS plant
and other groundwater plants at RMA, the plant is staffed 10 hours per day Monday through
Friday. Operators are on call after hours and weekends. '

Observations: Inspected the O&M manual and daily operation log and found the documentation
to be in place and current. -

2) The average flow treated at the NBCS treatment plant is currently 220 gpm. Flow rates
are fairly constant, depending on the water level in First Creek. When the plant opened,

flows were higher, around 280 gpm, as the area within the slurry wall was dewatered.
Influent pumps are alternated monthly. Each extraction well has its own flow meter and the

output is read in the control room.



3) The influent is pretreated through two (2), 100-pum bag filters. Prior to discharge to the
injection wells, the effluent is polished through five (5), 5-pm to 10-pum bag filters.

Observations: Noted encrustation on influent bag filters. Also, effluent bag filter BF-102B
showed streaks on the side of the filter housing. Tom James stated that the high calcium content .
of the groundwater is the source of the calcium precipitate observed on the vessels.

4) Groundwater is treated through two (2) granular activated carbon (GAC) adsorption
vessels piped in series with a third adsorber held in reserve. A GAC vessel is taken off-line
and the carbon is changed out when the effluent DIMP concentration equals the influent
concentration. Fresh carbon is stored in open-topped tanks.

Observations: . The roof above the fresh carbon storage tanks was stained black. Tom stated
upsets had occurred when loading fresh carbon.

5) The operation of the GAC system was changed fromb upflow to downflow about 7 to 8
years ago because of problems with channeling.

6) Tom James reported that there have been no other operational problems or upsets with the
treatment plant. Floor drains capture any spills or leaks and route the water to a sump outside

the building.

- Observations: The secondary containment sump is constructed outside the treatment building,
and the water is subject to possible freezing in the winter and to the addition of particulate matter
through the grating. The influent and effluent pumps are also outside the building and subject to

possible freezing.

7 Sampling is conducté;_d at intermediate points (such as between carbon vessels) and at the
effluent once per month. o

Observations: Sampling ports were in good condition.

8) In 1996, an ultraviolet (UV) oxidation system was installed to treat
n-nitrosodimethylamine (NDMA), which was added as a COC at the time of the On-Post
ROD. A unit with 12 UV lamps was purchased, and has since been optimized to operate on
only 4 lamps. The lamps are cleaned automatically every 3 hours, and changed out every
3,000 hours of operation. If the UV system shuts down due to lamp failure or if power is lost
to the plant, a battery-operated interlock on the UV system prevents untreated water from

discharging by gravity to the effluent sump.

Extraction/Recharge Well Field

1) Tom stated the NBCS recharge wells were replaced by trenches in the 1988 timeframe
due to biological fouling of the extraction wells. Originally 10 recharge trenches were
installed in 1988. Tom said 5 trenches were in use a couple of years later. The trenches are
designed to release treated water on the downgradient side of the slurry wall while




maintaining a reverse hydraulic gradient. T he reverse gradient is checked in monitoring well
pairs, one downgradient and one up gradient. Currently five monitoring well pairs are
measured regularly along the entire length of the slurry wall, and have been found to be
representative of water levels measured manually.

2) Several of the extraction wells have been shut down over the years due either to
concentrations dropping below the CSRGs, or to groundwater levels declining below the
- extraction wells. These wells are monitored once per year for water quality and water levels.
When asked what RVO would do if DIMP concentrations were to increase to above the
CSRGs for any of these wells, Tom James replied that if the water level monitoring shows
that the plume has been hydraulically captured, then they don’t restart the well.

3) The extraction wells are enclosed in small surface vaults. The vaults for inactive
extraction wells are left open to reduce rodent infestation. The vaults for the active extraction

wells are closed but unlocked.

Observations: The vaults for active wells were in fair condition and appear to be functioning

‘properly. There is some evidence that rodents are getting into the vaults, which could cause

damage to electrical connections. Electric boxes supporting these wells are not always latched
and are not locked. :

Well vault #22 had a valve that was leaking slightly.

The open vaults for inactive extraction wells leave the piping and electrical connections exposed
to potential corrosion and freezing. The electrical conduit boxes supporting these standby wells
were not latched, were not locked, and most of them were not tagged out. It is not known
whether these electric boxes are live or not. Also, the well openings themselves were covered by
a rubber cap; however, in some wells the rubber cap was cracked and broken and the clamp that

is supposed to hold the cap in place was not being used.

Monitoring Wells

1) A subset of monitoring wells was inspected in the well field, including-sevefal wells
located outside the RMA perimeter fence.

Observations: Some monitoring wells were found to be missing protective casings and some did
not have well caps on the inner casing or the caps were sitting upside down on the casing. All
wells were individually labeled with identification numbers. Wells on-post were not locked. ’
Two wells were located in an active tilling area but did not have protective casings. Four wells
were inspected outside of the North Entrance gate. Two wells were found to be broken off at the
ground surface but had not been abandoned. The two remaining wells were not locked and did

not have protective casings.



Follow-up Actions Recommended for RVO: -

1.) Identify any changes or modification to the operation of the NBCS treatment plant and
well field over the last five years and provide reports that document these changes.

e
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rred to throughout this checklist. At sites where Long-Term
O&M activities may be referred to as “system operations” since
O&M phase while being remediated under the Superfund

Please note that “O&M” is refe
Response Actions are in progress,
these sites are not considered to be in the

program.
Five-Year Review Site Inspection Checklist (Template)

jon may be completed by hand and attached to the

ment for site inspection. Informat
“N/A” refers to “not applicable.”)

(Working docu
ew report as supporting documentation of site status.

Five-Year Revi

1. SITE INFORMATION
. . A A
Date of inspection: /2.2 /2cb%
e [] /
EPAID: (@ §2) P02 76T

Site name: C g0 .(,9 TRF 0 GR#T ’:/k"“/'”f'
Location and Region: /774 BEL & B4

Agency, office, or company leading the five-year Weather/temperature:

review: /7_ V2 s
Remedy Includes: (Check all that apply)
Landfill cover/containment
Access comtrols
Institutional controls
Groundwater pump and treatment -

Surface water collection and treatment '
Other Ly AT LY ATtis [LNA AN bohTEA T ILEA TP 12 1T = 5T pRuLssES

Monitored natural attenuation
. Groundwater containment
Vertical barrier walls

Attachments: Inspection team roster attached Site map attached
II. INTERVIEWS (Check all that apply)
1. O&M site manager _T2y1 T1371E5 et THWT_ S7sT ¥ mw, : / Lélaf
Title Date ¢

Name
by phone Phone no.

Interviewed atsite  at office
Problems, suggestions; ‘Report attached
5 O&M staff _PHT_(usTHESEOM T2 PLT_LPEX. Lf-/ ¢ /a,('
Title "Date’

Name

r m@ at office by phone Phone no.

.ProBlems, suggestions;  Report attached
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agencies (i.e., State and Tribal offices, emergency
public health or environmental health, zoning office,
etc.) Fill in all that apply. .

Local regulatory authorities and response
response office, police department, office of
recorder of deeds, or other city and county offices,

Agency EPA pec s ; :
Contact _Lg-7(PF iZ[tt/BMS Efa 7fan L0 gt 7
Title ‘ Dite Phone no.

Name
Problems; suggestions; Report attached

Agency BP9 RFc £ _ s
Contact _STEvE S)aMeerl Eph S clgreTs 7 o[22 e
Name Title Dat Phone no.

Problems; suggestions;  Report attached

Agency BAp 1YL & ./, / N
Contact Lz ¢ To0ld BMEI gl qr28/ey
Name Title 7 Déte Phone no.

Prdblems; suggestions; Report attached

Agency

Contact
Name Title Date Phone no.

Problems; suggestions; Report attached

Other interviews (optional)  Report attached.
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IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable <N/A>

A. Groundwater Extraction Wells, Pumps, and Pipelines ’ Applicable A/y
1. Pumps, Wellhead Plumbing, and Electrical
Good condition ~ All required wells properly operating Needs Maintenance N/A
Remarks
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. - Spare Parts and Equipment :
Readily available Good condition Requires upgrade Needs to be provided
 Remarks
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable - \N/A
L
1. Collection Structures, Pumps, and Electrical
Good condition Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks

Spare Parts and Equipment _
Readily available Good condition Requires upgrade Needs to be provided

Remarks
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"'Remarks

BATeH ' o
L TREETIPRNT Ptk TS

Bioremediation

2D G0 V“Uﬁ—/”.ﬂ/& ﬁ//-#_gzz_

flocculent) £-Jéper1 ) Periimis /2 I PH _pHRTUSPNEATS

(e.g., chelation agent,

wﬂ Needs Maintenance
ing ports properly marked and functional Y& 7
TS

Sampling/maintenance log displayed and up-to date
: YES

Equipment properly identified
Quantity of groundwater treated annually 2. b0 & FiL&rlE7 1724 ’4’4: i}

Quantity of surface water treated annually__//14
Js s

Electrical Enclosur (properly rated and functional)

2.
"N/A . : ood condition Needs Maintenance

Remarks @il _OF < Ealidlite (FRELND srzafs  NOT _cexNeergd &7

AUTS 10 H2T L AT T K. CAucTY Cper o Y ILIHE,
3. Tanks, Vaults, Storage V. : -

N/A ood condition Pr condary contai Needs Maintenance
v Remarks_ ) MS & Ladl AL Gk oUTSIPE T DT ERIERITED i< © ez li-

LR EAS

4. Discharge Structure urtenances
N/A ood condition Needs Maintenance
Remarks. OB S EnoE——Tiacippas  Lipire A7 [B- AN, o PlEoys
: l |g$z E'ZZ("»;-’L‘?“I .

5. Treatment BuilM T

NQ/A Good condition (esp. roof and d@ Needs repair -

Chemicals and equipment properly?tﬁ—\—" ‘

Remarks -

6. Monitoring Wells (pump and treatment remedy) v
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance _ N/A
Remarks

D. Monitoring Data /‘///9’ .
{

1.

Monitoring Data
Is routinely submitted on time Is of acceptable quality

Monitoring data suggests: ,
Groundwater plume is effectively contained Contaminant concentrations are declining

D-18
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D. Monitored Natural Attenuation }\[ / s
1. Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located - Needs Maintenance N/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing

the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction.

X1. OVERALL OBSERVATIONS

A. Implementation of the Remedy

whether the remedy is effective and functioning as

Describe issues and observations relating to
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant

plume, minimize infiltration and gas emission, etc.).

'B. Adequacy of O&M

rvations related to the implementation and scope of O&M procedures. In

Describe issues and obse
g-term protectiveness of the remedy.

particular, discuss their relationship to the current and lon

D-1&




OSWER No. 9355.7-03B-P

‘e

| c Early Indicators of Potential Remedy Problems
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future. ‘
D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20
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Five-Year Review Site Inspection Report
CERCLA Wastewater Treatment Unit

Date of Inspection: April 26, 2005

Attendees:
Tom James, RVO
Gayle Lammers, Operations Supervisor, Washmgton Group

Laura Williams, EPA
Steve Singer, PWT

Notes and Observations:

Tom James and Gayle Lammers led the inspection of the CERCLA Wastewater Treatment Unit
(WWTU). The numbered paragraphs below document the information obtained from Tom and
Gayle during the inspection/interview. '

1) The CERCLA WWTU accepts contaminated water from numerous waste streams
including decon water, laboratory sump water, and incidental waters from cleanup projects. .
Decon water comes either from the truck washing facility or is delivered in tanker trucks.

The plant is currently operating in batch mode and is not treating much water at present. The
plant will be preparing to handle contaminated groundwater from the Lime Basins and South

Tank Farm in the near future.

2) The inside of the treatment building was inspected. The treatment processes at the
CERCLA WWTU include:
» pH adjustment between most treatment processes
= Influent filtration with bag filters for removal of particulates
» Chemical precipitation to remove suspended solids
» Ultraviolet (UV) oxidation for removal of organics’
» Air stripping with vapor phase granulated activated carbon (GAC) adsorption for removal

of volatile organics;
» Activated alumina adsorption for arsenic removal
» Aqueous phase GAC adsorption for removal of organics
«  Qil and water separation to treat the effluent to meet oil and grease dlscharve limits



Observations: The inside of the treatment plant was found to be clean and all equipment was
operable. Inspected O&M manual and daily operation log and found the documentation to be in
place and current. The O&M manual was dated 1995 and based on responses from the operators,
there have not been any major modifications since that time.

3) The exterior of the treatment building was inspected.

Observations: The plant has many influent and effluent tanks, which are located inside and
outside of the building. The building exterior was in good condition. The hot water system,
located outside of the building, was inspected. Two ground wires were discovered unattached
and a hot water gauge was found broken. One oil water separator is located outside the building
and was in good conditioni. The influent sump is in a concrete vault outside the building. The
floor drains discharge to a second sump in the truck wash area. Both sumps appeared to be

functional.

4) The water from the CERCLA Plant is puriiped to the recharge trenches at Basin A Neck.
The water going to BANCS must meet the BANCS CSRGs prior to discharge. If high
chloride concentrations are encountered in the water, it has occasionally been pumped to the
Zero Discharge Facility; i.e. the sanitary wastewater solar evaporation ponds. Special
exemptions have been granted for this water from the agencies.

Follow-up Actions Recommended for RVO:

1) RVO should identify any changes or modification to the operation of the CERCLA
WWTU over the last five years and provide reports that document these changes

2) EPA requested a copy of the special exemptions which have allowed high chloride
concentrations of water to be discharged into the Zero Discharge Facility. :

@Pﬁnted on Recycled Paper
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te that “O&M” is referred to throughout this checklist. At sites where Long-Term
s are in progress, O&M activities may be referred to as “system operations” since

‘Response Action
t considered to be in the O&M phase while being remediated under the Superfund

these sites are no
~ program.

(Working document for site in
Five-Year Review report as supporting documentation of site status.

Five-Year Review Site Inspection Checklist (Templété) |

spection. Information may be completed by hand and attached to the
“N/A” refers to “notapplicable.”)

1. SITE INFORMATION

, Date of inspection:

| Site name: Q@h/’ﬁ//yg ¥ A e Gighyond

%r'//z_r;, fos—

EPAID: Co S 2/ @2 7259

Institutional controls '

Groundwater pump and treatment ’
collection and treatrnent

£ 0 [ ALl

Location and Region: 5 1.0 pzs 2
Agency, office, or company leading the five-year Weather/temperature:
review: 1247 /F
Remedy Includes: (Check all that apply) g e o
" Landfill cover/containment Monitored natural attenuation
Access controls ’ . Groundwater containment
Vertical barrier walls -

—2.0Other , ; /
| pe i 5 22225 Amd * 3yolZ
Attachments: Inspection team roster attached Site map attached -
g IL. INTERVIEWS (Check all that apply) o
1. O&M site manager T EH T¥YPent S Pual THT SFET Y- Y. j;[;félg 5 .
: S - Name Title Ddte
Inlerviewed ite atoffice byphone Phone no. . _ :
Problems, suggestions; - Report attached » . ‘
2. O&M staff NELILE GheélaM] Ubls Hcipsim et 7 1/ g i) P
Name Title te

at office by phone Phone no.
Problems, suggestions;  Report attached ____
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thorities and response agencies (i.e., State and Tribal offices, emergency F
e department, office of public health or environmental health, zoning office, T
etc.) Fill in all that apply. ' ,

Local regulatory au

response office, polic
recorder of deeds, or other city and county offices,

Agency 7] 5L & . , : ;//
Contact _LC Aef2rt (7 iinms B2 Tknm LEFD 2rif % ol
Name - . Title : Date? Phone no.

Problems; suggestions; ~ Report attached

Agency 274 ' . :
Contact S7BLE _6/NEEZL Py . S
s . Title : Date Phone no. -

_ Name
Problems; suggestions;  Report attached’

Agency Z 2 - _ L
Contact_[¥-¢/} T0H D (Eplts ItE S “/2¢&
' Title ate

Phone no.

Name D -
Problems; suggc;ﬁops; Report attached
Agéncy
Contact .
: Title Date Phone no.

Name
Problems; suggestions;  Report aftached

Other interviews (optional)  Report attached. ' ‘ ‘

D-&
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[X. GROUNDWATER/SURFACE WATER REMEDIES  Applicable @
' Applicable N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines

1. Pumps, Wellhead Plumbing, and Electrical .
N/A

Good condition “All rcqu]red wells properly operating Needs Mamtenance

Remarks

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

2.
Good condmon Needs Maintenance
Remarks, :
3. - Spare Parts and Equipment » .
“Readily available Good condition Requires upgrade - Needs to be provided
. Remarks
Applicable 7 N/A

B. Surface Water Collection Structures, Pumps, and Pipelines

Collection Structures, Pumps, and Electrical

1.
Good condition Needs Maintenance

Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Mamtenance ‘.
Remarks .
f 3. Spare Parts and Equipment _ _
| : Readily available Good condition Requires upgrade Needs to be provided
| -Remarks_____

e
EF]
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C. Treatment System Q/Applicablg N/A
1. . Treatment Train (Check components that apply)
/ Meta]s-remova] . Oil/water separation Bioremediation
N '4’ Air stripping ’ Carbon adsorbers

Filters__ '
Additive (e.g., chelation agent, flocculent)
Others
Good condition Needs Maintenance
Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date

Equipment properly identified _ ,
Quantity of groundwater treated annually
Quantity of surface water treated annually

'Remarks
2. Electrical Enclosures and Panels (properly rated and functional)
N / A NA Good condition Needs Maintenance
‘ Remarks :
3. - Tanks, Vaults, Storage Vessels R _ .
N / & N/A . Good condition Proper secondary containment Needs Maintenance
Remarks . ‘ ‘

N/A - Good condition

4. | Discharge Structure and Appurtenances
N Needs Maintenance
Remarks ’

5. Treatment Building(s)
N/A Good condition (esp. roof and doorways)

N /
ﬁ ~ Chemicals and equipment properly stored
Remarks

Néeds repair

6. Monitoring Wells (pump and treatment remedy) - _
Properly secured/locked Functioning Routinely sampled Good conditio
o - N/A

<le required wells Tocated™> Needs Maintenance
Remarks 1 Faizn £ i3 & PR Gl il izt Co (OIS
D. Monitoring Data |
1. Monitoring Data : :
Is routinely submitted on time Is of acceptable quality

2. Monitoring data suggests:
Groundwater plume is effectively contained  Contaminant concentrations are declining

i

I
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fran
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1.

/
D. Monitored Natural Attenuation /{ / /4
o {
Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A

Remarks

X. OTHER REMEDIES

~ vapor extraction.

plied at the site which are not covered above, attach an inspection sheet describing

If there are remedies ap
ated with the remedy. An example would be soil

the physical nature and condition of any facility associ

XI. OYERALL OBSERVATIONS .

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant

plume, minimize infiltration and gas emission, etc.).

Adequacy of O&M

ervations related to the implementation and scope of O&M procedures. In

Describe issues and obs
lationship to the current and long-term protectiveness of the remedy. =

particular, discuss their re

D-1¢&
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C. Early Indicators of Potential Remedy Problems
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be '
compromised in the future. -
D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20
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Please note that “O&M” is referre_d to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund
program. ' :

F i.ve-Y'ear Review Site Inspection Checklist _.(Templété)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “notapplicable.”)

. 1. SITE INFORMATION
Date of inspection: 7)2-9 ’51 208
EPAID: CO S™2] 202075 F

' | Site name: pDA#LIEr L) L/ELLS

Location and Region: 7 ,» 4 B 2Er A
Agency, office, or company leading the five-year Weather/temperature:
review:
Remedy Includes: (Check all that apply) : - .

Landfill cover/containment Monitored natural attenuation

Access controls - Groundwater containment

Institutional controls Vertical barrier walls

Groundwater pump and treatment

Surface water collection and treatment

Other__p7 Sur Jrzeitiots b Lallloli=$
Attachments: Inspection team roster attached Site map attached

II. INTERVIEWS (Check all that apply) o p
1. O&M site manager __] 2277 T 5i 5 Wofest THTII 575 & 17)E7 &S aB/ﬂs’
_ . Title “Datd

Name

m at office by phone Phoné no.

Problems, suggestions; - Report attached

5 0&M staff NG s GAGUANE  yscs 15 DR o5 /rs /o5
Name Title Date/
at office by phone Phone no.
“Problems; suggeshons; Report attached
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esponse agencies (i.., State and Tribal offices, emergency
ffice of public health or environmental health, zoning office, B
ffices, etc.) Fill in all that apply. , :

Local regulatory authorities andr
response office, police department, o
recorder of deeds, or other city and county 0

agency .21 M{Z/ a — |

¢ Ho » : .
Contact - L%ﬁ’:’ - Title Date 3 Phone 0.
Problems; suggestions; Report attached v

Agency __ {7 ;Zi/g & — . .
Contact A WMN:; - SN L ‘ = e :‘v T —
Problems; suggestidns; _Reporft attached S

Agency T H P o
Contact _ P 4 S a/;’nz/ Z L;vf‘ . — | = =
'Problems; suggestions;  Report attached o

Agency |
Contact Na.me' T Title . B T—
Problems; suggestions; .

Report attached.

" Other interviews (optional) ~ Report attached.

06002 ~ OPEN broken stick up .
22077 OPEN casing is loose-no protective casing T
23125 OPEN NBCS, no well cap : N
23502 OPEN tag fell off (possibly in well), well buried to TOC with dirt, not well marked-site
23512 OPEN Steel Well Protective casing slightly dented, needs new steel cap
23517 OPEN NBCS, need steel cap for protective casing
23518 OPEN missing steel cap for well and protective casing. NBCS
24178 OPEN casing loose, nbcs, confirmed
27091 OPEN crack in well pad
27501 OPEN confirmed,pad is broken

- 27504 OPEN confirmed,well pad is cracked also well 27503 pad is cracked.
27505 OPEN confirmed,well pad is cracked in three places.
37011 OPEN well under water cap in ground
37323 OPEN steel protective casing severely damaged. No well cap
37327 OPEN casing and protective casing damaged by plows ,
37337 OPEN Well found under a manhole cover on North shoulder of 96th Ave by Ron Fun -
37349 OPEN casing and cap damaged =
37374 OPEN casing broken bis

37403 o OP_EN Flush mounted well buried under asphalt road just inside of the shouider of thr
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IX. GROUNDWATER/SURFACE WATER REMEDIES  Applicable N/A

A. Groundwater Extraction Welis, Pumps, andv Pipelines

Applicable N/A .

1.

Pumps, Wellhead Plumbing, and Electrical
Good condition - All required wells properly operating  Needs Maintenance  N/A

Remarks

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

2.
Good condition Needs Maintenance
Remarks -
3. Spare Parts and Equipment ' . : :
Readily available Good condition Requires upgrade Needs to be provided
_ Remarks '
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable CN@
1. Collection Structures, Pumps, and Electrical - . »
Good condition Needs Maintenance
Remarks '
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance ' ,
Remarks »
3. Spare Parts and Equipment _ . :
» Readily available Good condition Regquires upgrade Needs to be provided
Remarks i '
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C. Treatment System - Applicable N/A
1. Treatment Train (Check components that apply) .
Metals-removal ' Oil/water separation Bioremediation |
Air stripping Carbon adsorbers '
Filters '
Additive (e.g., chelation agent, flocculent)
Others
Good condition ~ Needs Maintenance
Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
Equipment properly identified
Quantity of groundwater treated annually

‘Remarks.

Quantity of surface water treated annually

rated and functional) |

Electrical Enclosures and Panels (properly
Needs Maintenance

"N/A Good condition
Remarks
3. Tanks, Vaults, Storage Vessels -
N/A Good condition Proper secondary containment Needs Maintenance
Remarks ' . B '
4. Discharge Structure and Appurtenances
N/A Good condition Needs Maintenance
Remarks
5. Treatment Building(s) :
N/A Good condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored :
Remarks )
6. Monitoring Wells (pump and treatment remedy) ,
Properly secured/locked  Functioning " Routinely sampled Good condition
All required wells located Needs Maintenance N/A
Remarks ' ’
D. Monitoring Data
1. Monitoring Data
Is routinely submitted on time Is of acceptable quality

Monitoring data suggests:

Groundwater plume is effectively contained Contaminant concentrations are declining

D-18
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D. Monitored Natural Attenuation N)/ #
L i ]
1. Monit»oﬁng Wells (natural attenuation remedy) ' .
Properly secured/locked Functioning ' Routinely sampled Good )
All required wells located Needs Maintenance N/A )
Remarks ;

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
y facility associated with the remedy. An example would be soil

the physical nature and condition of an
vapor extraction.

X1. OVERALL OBSERVATIONS

A. Implementation of the Remedy
Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.., to contain contaminant
plume, minimize infiltration and gas emission, etc.). :
B. Adequacy of O&M
ed to the implementation and scope of O&M procedures. In

Describe issues and observations relat

particular, discuss their relationship to the current and long-term protectiveness of the remedy.




OSWER No. 9355.7-03B-P

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high

frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be

compromised in the future.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

D-20
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at “O&M?” is referred to throughout this checklist. At sites where Long-Term
n progress, O&M activities may be referred to as “system operations” since
dered to be in the 0&M phase while being remediated under the Superfund

Please note th
Response Actions are i
these sites are not consi

~ program.

Five-Year Review Site Inspection Checklist (Templaté)

pection. Information may be completed by hand and attached to the

(Working document for site ins :
rting documentation of site status. “N/A” refers to “not applicable.”)

Five-Year Review report as suppo

1. SITE INFORMATION
Date of inspection: ;47/77 é, Zows$
EPAID: -2 &5 2)po2076 9

Site name: QFF Pos7 PR IVETE WELS

Location and Region: 2wy R2i&¢ &
Agency, office, or company leading the five-year Weather/temperature:
review: /%) A 72° '

Remedy Includes: (Check all that apply)
Landfill cover/containment
Access controls
" Institutional controls
Groundwater pump and treatment
Surface water collection and treatinent

>Other, P Lk tls 180 BY TCHD [N _Pltlene AR#A4S,

Semay _ D0perlC LS N SDaggsr et ldle MIEN Lol 121 LT

Monitored natural attenuation
. Groundwater containment
Vertical barrier walls

Inspection team roster attached Site map attached

Attach‘ments:
I1. INTERVIEWS (Check all that apply) _

|, O&M site manager _18y7_TWInEs sl T SEsf or Ayl o8
Name Title Date ~

(:pterviewed atsite> atoffice by phone Phoneno.
roblems, suggestions; - Report attached
2. O&M staff JpLELoPIE AL NS Y g
Title Date

—. Name

W atoffice by phone Phone no.
Problems, suggestions;  Report attached
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3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency i
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.
Agency PPl 2eeiow B )
Contact LACURA LefLisrnS rEs Lead, LI75. W
Name Title Date Phone no.
Problems; suggestions; Report attached
agency _Eda_RE< 1ou & (Pul) /
Contact _STEWE S/MGER SC /et T167 . m%g o5
_ Name Title ate Phone no.
Problems; suggestions; . Report attached .
Agency P4 G icw 8 (P 7'1
Contact __ T Z Wt STETSON ' . o5 .
Name : Title ate Phone no.
Problems; sugge'_stions; Report attached -
Agency T CHD ’ . .
Contact UELDDIE. MIAS cot bzt 4 &, O '
' Name Title ate Phoneno.
~ Problems; suggestions;  Report attached .
4. Other interviews (optional) ~ Report attached.
UEL L MenBeZls THn7 s/ Fd2e [of SPETELD 2
a9 B (1855 S44 4 HI7 A . Sga B
359 ¢ HEs 1,94 8 ' G134 s¢9 A |

D-¢&
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Applicable [@

IX. GROUNDWATER/SURFACE WATER REMEDIES

A. Groundwater Extraction Wells, Pumps, and Pipelines Applicéble @
1. Pumps, Wellhead Plumbing, and Electrical
Good condition All required wells properly operating Needs Maintenance N/A
Remarks
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. - Spare Parts and Equipment
Readily available Good condition Requires upgrade Needs to be provided
~ Remarks
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable ( le
W
—
1. Collection Structures, Pumps, and Electrical
Good condition Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. Spare Parts and Equipment _
Readily available Good condition Requires upgrade Needs to be provided
Remarks
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C. Treatment System

Applicable N/A

Treatment Train (Check components that apply)

1.
Metals removal Oil/water separation Bioremediation
Air stripping Carbon adsorbers
Filters '
Additive (e.g., chelation agent, flocculent)
Others
Good condition Needs Maintenance
Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
Equipment properly identified
Quantity of groundwater treated annually_
Quantity of surface water treated annually
Remarks '
2. Electrical Enclosures and Panels (properly rated and functional)
“N/A Good condition Needs Maintenance
Remarks
3. Tanks, Yaults, Storage Vessels »
N/A Good condition Proper secondary containment Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
N/A Good condition Needs Maintenance
Remarks
5. Treatment Building(s)
N/A Good condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored N
Remarks
6. Monitoring Wells (pump and treatment remedy)
Properly secured/locked( Functioning?  Routinely sampled Good condition
N/A

Tequired wells Jocated > Needs Maintenance
2 IRALGATON D AAE

Remarks_e(/¥lLs ARE. USED AL JOMEST)L .2
WMWMMW A.mnd.

D. Monitoring Data /\///9-

I.

Monitoring Data
Is routinely submitted on time Is of acceptable quality

Monitoring data suggests:
Groundwater plume is effectively contained Contaminant concentrations are declining

b
o
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D. Monitored Natural Attenuation N //4—
{

I.

Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A

Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition gf any facility associated with the remedy. An example would be soil

vapor extraction.

X1. OVERALL OBSERVATIONS

Implementation of the Remedy

A.
Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.).

B. Adequacy of O&M

ues and observations related to the implementation and scope of O&M procedures. In

Describe iss
term protectiveness of the remedy.

particular, discuss their relationship to the current and long-
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Early Indicators of Potential Remedy Problems

C.
Describe issues and observations such as unexpected changes in the cost Or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future. '

D. Oppeortunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. -

'Y
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Five-Year Review Site Inspection Report
On-Post and Off-Post Wells/CFS Well Closure

1. Monitoring Wells Associated with Treatment Systems
Dates Inspected: April 18,19, 20, 21,22 and 26, 2005

Attendees:
Rick Beardsley, Tom James, Kelly Cable, Brian Brow, Leo Chen—RVO

Gayle Lammers — Washington Group
Laura Williams, Catherine Roberts — EPA
Barb Nabors, Ed LaRock — CDPHE .
Dan Collins, Brian Hlavacek, Melody Mascarenaz — TCHD

* Brad Coleman — Sentinel (CDPHE Contractor) '
Steve Singer, Phil Stark, John Stetson - PWT (EPA Contractor)
Levi Todd — CEI (PWT/EPA Contractor)

Notes and Observations:

Monitoring wells associated with the treatment plants were examined during the five-year
review site inspections for the treatment facilities and extraction well fields. Notall
attendees from RV O and the regulatory agencies were present for every site inspection;
however, RVO and EPA were represented at all inspections. General observations were
recorded in the EPA five-year site inspection reports for-the treatment facilities. Detailed

and summary observations are presented below:

Detailed Observations: Table 1 presents the detailed observations by individual
monitoring well. The table is derived from the RVO monitoring well database and
includes information on well ID, the operational status of the well, the dates of operation
for the well, justification for the well, how the well is used (e.g. water levels, water
sy quality), the frequency of data collection, and EPA observations during the five-year
©" review site inspections. Note that some monitoring wells changed operational status
during the past five years and hence may appear more than once in the table.

Summary Observations: The monitoring wells do not appear to be maintained in a
consistent manner. Some wells have protective casing while others do not. Some wells

are bent over or broken. In some cases, protective casing caps and inner casing caps are
missing or not properly attached. There does not appear to be a consistent policy on the
use of well locks. For example, off-post wells outside the security fence around the




Northern Pathway System well field have locks, but some wells outside the Arsenal
boundary fence were found without locks. Monitoring wells at most treatment systems
inside the RMA boundary are not locked, yet wells at the hazardous waste landfill
(HWL) and the HWL leachate wastewater treatment system (LWTS) were locked.

2. Confined Well Closure Program
Date Inspected: April 26, 2005

Attendees:

Tom James — RVO

Neville Gaggiana — USGS

Laura Williams — EPA

Steve Singer — PWT (EPA Contractor)

Notes and Observations:

The site inspection team visited the former locations of three wells that were closed under
the Confined Well Closure Program. Former confined wells 34012, 23224, and 23225

were confirmed as abandoned.
3. Damaged Monitoring Wells
Date Inspected: May 3,2005

Attendees:

Tom James - RVO

Neville Gaggiana — USGS

Laura Williams — EPA

Steve Singer — PWT (EPA Contractor)

Notes and Observations: A systematic method for inspecting damaged wells was
developed by the RMA Water Team using information in the monitoring well database.
A search of the database revealed 32 wells that were noted as damaged. The site
inspection team used this information to visit the subject wells. Table 2 presents the
detailed observations by individual monitoring well and includes information on well ID,
the operational status of the well, the dates of operation, justification for using the
mo