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Preble’s Mouse Mitigation Monitoring Report for the East Shooting Range 
Remediation Project at the Rocky Flats Environmental Technology Site 

2005 Annual Report 
Biological Opinion: ES/LK-6-CO-04-032 (September 17,2004) 

Introduction 

This report is being submitted to the United States Fish and Wildlife Service (USFWS) in order to comply 
with the requirements outlined in a Biological Opinion (BO) from the USFWS on the East Shooting Range 
Remediation Project (hereafter referred to as the ESRR Project; USFWS BO dated September 17,2004). The 
ESRR Project was conducted to remediate soils contaminated with lead at the target location of the old East 
Shooting Range at the Rocky Flats Environmental Technology Site (Site). The BO addresses,impacts to the 
federally-listed Preble’s meadow jumping mouse, (Preble’s mouse, Zapus hudsonius preblei), from the ESRR 
Project at the Site. In the Biological Assessment written for the project it was stated that the revegetation 
monitoring would be conducted according to the guidance provided in Part I1 of the Programmatic Biological 
Assessment, Appendix B. This report is being submitted to satisfy the conditions of the USFWS BO for 2005 
and is due by December 1 after each growing season. 

Methodology 
. -  - 

The location of the ESRR Project is shown in Figure 1. The methodology used for the monitoring was taken 
from Appendix B in Part I1 of the PBA, the Mitigation Monitoring Plan. Per the plan, qualitative monitoring 
was used at the ESRR Project because the total area disturbed and revegetated was less than one acre in size. 
Qualitative monitoring consisted of retaking photographs of the area (see Appendix A) and conducting a 
qualitative assessment (see Appendix B) to evaluate and document the initial revegetation efforts. 

The summer of 2005 was the first growing season since the completion of the project. After project 
completion, the area was seeded with a mesic hillslope seed mix (Table 1) and erosion matting was installed. 
Along Woman Crpek, after the culvert was removed from the stream that had been used for access to the south 
side of the stream, a total of 40 peach leaf willow (Sulix amygdaloides) stakes and three plains cottonwood 
(Populus deltoides) poles were planted along the edge of the stream. 

Results and Discussion 

Of the seven, seeded graminoid species, four were observed growing in the revegetation area in August 2005. 
These included western wheatgrass (Agropyron smithii), slender wheatgrass (Agropyron caninum [=A. 
trachycaulum]), buffalo grass (Buchloe ductlyoides), and blue grama (Bouteloua gracilis). Portions of the area 
where germination was sparse were reseeded with the mesic seed mix on June 29,2005. Spot control of 
several noxious weed species were also made on June 29 using Roundup0 applied with a backpack sprayer. 
The species treated included Canada thistle (Cirsium arvense), diffuse knapweed (Centaurea dzflusu), musk 
thistle (Carduus nutuns), common mullein ( Verbascum thapsus), and moth mullein ( Verbascum blattaria). 
Some of these species were still present when the qualitative assessment was made in August although their 
overall abundance was much lower. Total vegetation cover was estimated to be approximately 20-25%. 
Erosion matting and wattles continue to protect the area from erosion. Sixty-five percent of the peach leaf 
willow stakes and 67% of the plains cottonwood poles were still surviving at the end of August. In general, 
the grasses have begun to establish and with continued weed control the area should recover within a few 
years. The willow and cottonwoods along the stream should continue to @ow and in time will return the 
streamside to a wooded riparian corridor similar to that found upstream and downstream of the project area. 
Photo monitoring results are found in Appendix A. 

Conclusions 

The vegetation at the ESRR Project was monitored per the requirements of the USFWS Biological Opinion 
dated September 17, 2004, to evaluate the status of the revegetation establishment and determine if 
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management actions needed to be taken. The sampling conducted in 2005 represents one growing season for 
the area. To summarize, four of the seven seeded graminoid species have begun to establish in the 
revegetation area and total vegetation cover was approximately 20-25%. Erosion matting and wattles continue 
to protect the area from erosion. Noxious weeds in the area were spot treated with Roundup@ and continued 
weed management will be necessary during the establishment of the native grass species. Woody plant 
survival has been good and overall, the vegetation at the ESRR Project is doing well for its first growing 
season. Monitoring in 2006 will continue document the re-establishment of the vegetation at the ESRR 
Project. 
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Table 1. Mixed Grass Prairie Seed Mix 

Hillside Slope Areas (Hillside Areas Or Areas With Slopes Greater Than 10%) Revegetation Seed Mix 
(Based on 50 seeds/sq.ft.) 

This Revegetation Specification Sheet Supercedes All Previous Revegetation Information For RFETS 
Date: 1104- 

Sq. Wacre 43560 
Seedslsq. ft. 

Seeds neededlacre 
50 

21 78000 

1) This pounds per acre assumes drill-seeding is used. If the seed is to be broadcast, the application rates are to be doubled. 

2) PLS = pure live seed. Be sure to specify this to the seed dealer when ordering. 

3) The seed is to be certified weed free. 

4) Seed is to be ordered and bagged separately by species (Le. the seed company should deliver all the seed in separate bags by species). 
This allows Site ecologists to examine the seed for purity prior to seeding. 

NOTE: 
Slender wheatgrass and thickspike wheatgrass have been added to species mix as early successional species. 

For questions regarding this spec sheet or if variances from these specifications are required contact the K-H Ecology Group at ~2231, x3560, or x3687 

Rocky Flats Environmental Technology Site 
Revegetation Plan 

c 

Rev. 2 
1011 912004 





I
 









East Shooting Range south facing points 

. d < <  

'Photopoint 207 ' 

2 

file:///D~/PMJM%2Oproject%20disturbanc~%20~onitoring ... /E~t%20Shooting%20R~g~%20ph0t0points%20203~208.htm (4 of 6)6/30/2006 1 :32:3 1 AM 



East Shooting Range south facing points 

Photopoint 208 



I 
East Shooting Range south facing points 

" 1  

4 
_I( 8 5 % '  -2 1 

I .  0 I . .  

* % .  

/ " "  

" I  

'i I 

'?a 

- .  
file:///D~/PMIM%20project%20dis~~ban~~%2~~0nitonng ... /East%20Shoot~ng%2~R~~g~%20photopoints%20203-208.htm (6 of 6)6/30/2006 1 :32:3 1 A M  



file:///DIIPMJM%20project%20disturbance%20monitoring ... /E~t%20Shooting%20R~~g~%20ph0t0points%20209-2 12.htm (1 of 7)6/30/2006 1 :34:20 AM 



East Shooting Range south facing points 

Photopoint 210 

F. 

-Photopoint 21 1 

file:/~ID~IPMJM%20project%2Odisturbance%~~~~nitonng ... /East%20Shooting%20R~~g~%20photopoints%2~209-2 12.htm (2 of 7)6/30/2006 1 :34:20 A M  



East Shooting Range south facing points 

Photopoint 2 12 

. .'r 1 

3 .  
. ,  

. I  

r :  * ... . ) .  
: > .. , 

. .  

' .  

.. , ** 

file:///D~/PMJM%20project%20dis~rban~e%~~~o~it0~ng ... ~a~t%2OShooting%20R~~g~%2~~h0t0points%20209-2 12.htm (3 of 7)6/30/2006 I :34:20 AM 



East Shooting Range south facing points 

I '  

. #  

~le://~~~~~%2Oproject%20disturbance%2O~onitoring ... /East%20Shooting%20Range%2O~hotopoints%20209-2 12.htm (4 of 7)6/30/2006 1 :34:20 AM 



East Shooting Range south facing points 

file:///DI/PMN%20project%20disturbance%20monitoring ... /East%20Shooting%20R~~ge%20photopoints%~~~~9-2 12.htm (5 of 7)6/30/2006 1 :34:20 AM 



East Shooting Range south facing points 
I I 

, 

4 

file:///D~/PMN%20project%20dis~rban~~~2~~~~~~~~ng.../E~t%20Sh00ting%20R~~g~%2O~h0t0points%2O2O9-2 12.htm (6 of 7)6/30/2006 1 :34:20 A M  





East Shooting Range south facing points 

East Shooting Range 

Photopoints 213-217 

8/2 5/2 005 6/23/2004 

Photopoint 2 13 

:" . 
. I  

I '  
e -  

. I  . .. 

I <  

file:///D~/PMIM%20project%20disturbance%20monito~ng ... ~ast%20Shooting%20R~~g~%20photopoints%20213-2 17.htm (1 of 5)6/30/2006 1 :35:21 A M  



East Shooting Range south facing points 

file:///DI/PM~%20project%20disturbance%20monitoring ... ~ast%20Shooting%20R~~g~%20photopoints%202 13-2 17.htm (2 of 5)6/30/2006 1 :35:2 1 AM 



East Shooting Range south facing points 

' .P* , 

* *  

. -  
*a. 

E 
, ,  

_ ,  ' !  1 '  

Photopoint 2 16 

file:///DIIPM~%20project%20disturbance%20monitoring ... /East%20Shooting%20R~~g~%20photopoints%202 13-2 17.htm (3 of5)6/30/2006 1 :35:2 1 AM 



East Shooting Range south facing points 

. . -  

, e  

61 

.." 

1 .  

8" . 

Photopoint 21 7 
" "" r 

''p 

f i l e : / / /D~~M~%20projec t%20dis~~~~~~~~~~~~ i tonng . . . /Eas t%20Shoot ing%20R~~g~%20ph0t0po int s%2O2 13-2 I 7.htm (4 of 5)6/30/2006 1 :35:2 1 AM 



file:~~~~~MJM%20project%20dist~rbance%20monitoring ... /East%20Shooting%20R~nge%20photopoints%202 13-2 17.htm (5 of 5)6/30/2006 1 :35:2 1 AM 



East Shooting Range south facing points 

East Shooting Range 

Photopoints 218-222 

6/23/2004 

Photopoint 2 18 

8/2 512 005 

c 

. ”  

“ 1  

. 1 

~- 

file://~I/PMJM%20project%20disturbance%20monitorin ... East%20Shooting%2ORa~ge%20ph0t0points%202 18-222.htm ( I  of l0)6/30/2006 I :36:38 AM 



East Shootine Ranee south facine ooints 

file:~~~~IPMJM%20project%20disturbance%2~~o~ito~n ... East%20Shooting%20R~~g~%20photopoints%202 1 8-222.htm (2 of 10)6/30/2006 1 :36:38 AM I -  



East Shooting Range south facing points 

I I 

I I 

Photopoint 22 1 
I 

. .  

f.' 

,. 

. 

. .  
* .  

file://~IIPM~%2OproJect%2Odisturbance%20monitorin ... ~ast%20Shooting%20Ra~g~%~~photopoints%202 18-222.htm (3 of 10)6/30/2006 1 :36:38 AM 





East Shooting Range south facing points 

I I 

. /  , 

- .  

Y 

l b  

. r  . .  

* ; ,  

i 

. , *, 

file:///D~/PM~%20project%20disturban~e%20~onitorin ... East%20Shooting%20Range%20photopoints%202 18-222.htm (5 of 10)6/30/2006 1 :36:38 AM 





East Shooting Range south facing points 

* I  
< -  

. I  

, 

, . .  

, I  

I- 

fil~://~~~~~%20proJect%20disturbance%20monitorin ... East%20Shooting%20Range%20photopoints%202 18-222.htm (7 of 10)6/30/2006 1 :36:38 AM 



East Shooting Range south facing points 

1 

d 

' .  . 

file://~IIPMJM%20proJect%20disturbance%20m0~it0~n ... East%20Shooting%20Range%20phot0points%202 1 8-222. htm (8 of 10)6/30/2006 1 :36:38 AM 





East Shooting Range south facing points 

. k  

^ .  

d 

d .  

, .\ . 

file://lDI~M~%20project%20disturbance%20monitori ... ast%2OShooting%20Range%20photopoints%202 18-222.htm (1 0 of 10)6/30/2006 1 :36:38 AM 





East Shooting Range north facing points 

Photopoint 224 

* "  Photopoint 225 

file://~I/PM~%2Oproject%20disturbance%20monitoring.. ./East%20Shooting%20Range%20photopoints~~~~~3-230. htm ( 2  of 9)6/30/2006 1 :3 8: 1 3 AM 



East Shooting Range north facing points 
1 I 1  

' *  I M M  -- " I 

* .  

I 

4 

" ?  

Photopoint 226 

.' 1 

i 

file:///DI/PMIM%20project%20disturbance%20monitoring ... /East%20Shooting%20Ra~ge%20ph0t0p0ints%202~~-~~O.htm (3 of 9)6/30/2006 1 :38: 13 AM 



P 

I I 





East Shooting Range north facing points 

I 

' Photopoint 229 

.. I t ;  . .  

. .  

., 



East Shooting Range north facing points 

Photopoint 230 

file:///DI/PM~%20project%20disturbance%20monitoring ... /East%20Shooting%20Range%20photopoints%20223-23O.htm (7 of  9)6/30/2006 I :38: 13 AM 



East Shooting Range north facing points 

_ _ _  . I 

, .  . ,  ' 3  





East Shootine Ranee north facing points 

c 

East Shooting Range 

Photopoints 231-235 

6/23/2004 8/25/2005 

Photopoint 23 1 

I -  

. -  

file:///DI~M~%20project%20disturbance%20monitoring ... IEast%20Shooting%20Range%20photopoints%2023 1 -235.htm (1 of 9)6/30/2006 1 :39:2 1 AM 



East Shooting Range north facing points 

file:///D~/PMIM%20project%2Odisturban~e%~~~on~to~ng ... ~ast%20Shooting%20R~~ge%20ph0topoints%2023 1 -235.htm (2 of 9)6/30/2006 1 :39:2 1 AM 



East Shooting Range north facing points 

, 9" 

. .  

+ Photopoint 232 

I .*I 

. I 
fi le:/ / /D~/PMJM%20project%20di~~rb~~c~%~~monito~n~ ... /East%20Shooting%20Range%20photopoints%2023 1 -235.htm (3 of 9)6/30/2006 1 :39:2 1 AM 



East Shooting Range north facing points 

- . %  
- '  

J 
C ^  

, "  I * 61 

* >  Photopoint 233 

file:///DI/PMJM%20project%2Odisturbance%20monitoring ... IEast%20Shooting%20Range%20ph0topoints%2023 1-235. htm (4 of 9)6/30/2006 1 :39:2 1 AM 









East Shooting Range north facing points 



East Shooting Range north facing points 

.*. . 4* 

$,.* . , 

. *  
1 2, 6. '. 

r .  

- 1  

. -  a .  

'i ' 

file:/~~~~~~%2OproJect%20disturbance%20monitoring ... /East%20Shooting%20Range%20photopoints%2023 1 -235.htm (9 of 9)6/30/2006 1 :39:2 1 AM 



East Shooting Range north facing points 

k +  

East Shooting Range 

Photopoints 236 and 350 

Photopoint 236 

6/2 3/2 004 8/25/2005 

- "* ~ & 

fi~e:///D~/PM~%20project%2Odis~~b~~e%2O~onitonn ... hooting%20Range%20ph0topo~nts%20236%20and%20350.htm (1  of 6)6/30/2006 1 :40:06 AM 





East Shooting Range north facing points 

i .  

n .  , :. 

c 
. <  

#*. 

file://~I/PMJM%2Oproject%2Odisturbance%20monitorin ... hooting%20Range%20ph0t0~0~~t~%20236%20and%20350.htm (3 of 6)6/30/2006 1 :40:06 AM 





I 



East Shooting Range north facing points 

file:~~/DI/PMJM%20project%20di~~rban~~%~~~~nitorin ... hooting%20Range%20photopoints%20236%20and%20350.htm (6 of 6)6/30/2006 1 :40:06 AM 



Qualitative Revegetation Evaluatfon Form 

Date SAXn L 
Observer(s) &MY 
Location ID ! ? & / O S  

Photographs taken today? Y 

I 

I 

Are seeded plant species present? 01 N 

.. ' - ., . 
I . . .. 

.' . 

Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = 4%; 2 
condition. 
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Preble’s Mouse Mitigation Monitoring Report for the Incinerator Project at the 
Rocky Flats Environmental Technology Site 

2005 Annual Report 
USFWS Letter: ES/CO: BZ Concrete Flow (April 28,2003) 

Introduction 

This report is being submitted to the United States Fish and Wildlife Service (USFWS) in order to comply 
with the requirements outlined in a letter from the USFWS on the Buffer Zone Concrete Removal Project 
(hereafter referred to as the Incinerator Project; USFWS Letter dated April 28,2003). The letter addresses 
impacts to the federally-listed Preble’s meadow jumping mouse, (Preble’s mouse, Zupus hudsonius preblei), 
from the Incinerator Project at the Rocky Flats Environmental Technology Site (Site). In the Biological 
Evaluation written for the project it was stated that the revegetation monitoring would be conducted according 
to the guidance provided in Part I1 of the Programmatic Biological Assessment, Appendix B. This report is 
being submitted to satisfy the conditions of the USFWS letter for 2005 and is due by December 1 after each 
growing season. 

Methodology 

The methodology used for the monitoring was taken from Appendix B in Part I1 of the PBA. Both qualitative 
and quantitative monitoring was conducted at the Incinerator Project Revegetation Area (IPRA) during 2005. 
Sampling was conducted in mid-August of 2005 during the height of the growing season. Quantitative 
monitoring was conducted using vegetation transects. Qualitative monitoring was conducted using 
photographs taken from permanent photopoints and qualitative assessments. Photo monitoring results are 
shown in Appendix A and the qualitative habitat assessment form is in Appendix B. A total of three 50-m 
transects were randomly located within the revegetated area at the IPRA (called Revegetation transects = 
incinerator revegetation area). Three additional “reference” transects (called Reference transects = incinerator 
reference area) were randomly located adjacent to the revegetation area transects. All six transects were 
located on the hillside because the area on the pediment top that was sampled in 2004 was re-disturbed by 
continuing closure activities (Figure 1). 

Species richness was determined in a 2-m-wide belt centered along the length of each 50-m transect. Every 
plant species rooted within the 100-m2 area was recorded. Foliar cover estimates were made using a point- 
intercept method along each of the 50-m transects. A 2-m-long rod, with a 6-mm diameter, was dropped 
vertically at 50-cm increments along the transect to record a total of 100 intercept points. Foliar vegetation 
hits (defined as a portion of a plant touching the rod) were recorded by species in three categories as defined 
by height and growth form. The topmost hit of each growth form was recorded. The growth forms measured 
were herbaceous, woody ~2 m in height, and woody >2 m in height. 

Determinations of which seeded species were growing within the revegetation areas were based on the transect 
data. Two different seed mixes were applied at the IPRA based on whether the area was on the hillside or on 
the pediment top. The hillsides were seeded with a mixed grass prairie seed mix consisting of seven native 
graminoid species (Table 1). The pediment top was seeded with a tallgrass/mixed grass mixture of 11 native 
graminoid species (Table 2). The transect data in 2005 was collected on the hillsides so comparisons were 
made to the species list in Table 1. 

. 

Success criteria for the quantitative vegetation monitoring as outlined in Part I1 of the PBA, Appendix B are as 
follows: 
1. At least 50% of the seeded species will be present within the revegetation area. 
2. The combined foliar cover of grasses, forbs, and shrubs will be at least 80% of the reference area cover. 
3. The relative native foliar cover will be at least 50% of the reference area. 
4. Noxious weed will not exceed 5% canopy cover in the revegetation areas. 

1 



Results and Discussion 

Summaries of the 2005 monitoring are shown in Tables 3 and 4. The reference area and revegetation area 
transects are shown side by side in the tables. The revegetation area transects monitored in 2005 were located 
on the hillsides where a total of seven species of native grasses were seeded in March 2004 (Table 1). In 
August 2005, a total of six of these species had become established on the hillside (western wheatgrass 
[Agropyron smithii], slender wheatgrass [Agropyron caninum [=A. trachycaulum]], buffalo grass [Buchloe 
dactlyoides], blue grama [Bouteloua gracilis], side-oats grama [Bouteloua curtipendula]), arid green needle 
grass [Stipa viridula, Table 13). The success criterion in the PBA for species richness states that at least 50% 
of the seeded species need to be present within the revegetation area. As of August 2005,86% of the seeded 
species were present on the hillside areas at the I P M .  So this criterion has been met. . 

Foliar cover results are shown in Table 4. The revegetation area total foliar cover was 79%, 78%, and 73% of 
that measured in the reference areas for transects T1, T2, and T3, respectively. This is just below the success 
criterion of 80% of the reference area. Thus the IPRA vegetation does not yet have the abundance of total 
vegetation cover necessary to meet the success criterion in 2005. 

I The total relative native cover at the incinerator revegetation area exceeded that of the reference areas at all 
three transects in 2005. The success criterion in the PBA states the revegetation area will have native relative 
cover that is at least 50% of the reference areas. The 2005 incinerator revegetation area native cover was I 

238%, 153%, and 109% of that at the reference area for transects T1, T2, and T3, respectively. 

Total noxious weed cover was 5.4%, 12.1%, and 18.2%, at T1, T2, and T3, in the revegetation area in 2005. 
The success criterion in the PBA states that no more than 5% noxious weed cover is allowed. The noxious 
weed cover in the revegetation area came from difkse knapweed (Centaurea dzflusa, Table 4). So this 
criterion was not met in 2005. It should also be noted, however, that two of the reference area transects also 
had greater than 5% cover of noxious weeds (T2 = 9.4%, T3 = 20%). Thus while weed control may reduce the 
noxious weed cover below that required to meet the success criterion in the revegetation area, the native plant 
community surrounding the incinerator does not meet this criterion. Given that the PBA restricts weed control 
activities within the Preble’s mouse habitat at the Site (except for within revegetation areas), it is questionable 
whether the 5% noxious weed cover is a realistic long-term sustainable criterion. 

Conclusions 

The vegetation at the IPRA was-sampled per the requirements of the USFWS letter dated April 28,2003, to 
determine whether success criteria had been met. The sampling conducted in 2005 represents two full 
growing seasons for the area. To summarize, in 2005, the incinerator revegetation area exceeds the success 
criteria for the percent of seeded species present and total relative native cover. It has only slightly less than 
the amount of total foliar cover needed. Noxious weeds are still a problem in the revegetation area and with 
weed control can likely be brought below the 5% noxious weed cover allowed. Overall, the vegetation at the 
IPRA is doing very well for its second growing season, largely due to the abundant moisture received in spring 
2004 and 2005. 
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Table 1. Mixed Grass Prairie Seed Mix 

Hillside Slope Areas (Hillside Areas Or Areas With Slopes Greater Than 10%) Revegetation Seed Mix 
(Based on 50 seeds/sq.ft.) 

This Revegetation Specification Sheet Supercedes All Previous Revegetation Information For RFETS 

Sq. Wacre 43560 
Seedslsq. R. 50 

Seeds neededlacre 21 78000 

1) This pounds per acre assumes drill-seeding is used. If the seed is to be broadcast, the application rates are to be doubled. 

2) PLS = pure live seed. Be sure to specify this to the seed dealer when ordering. 

3) The seed is to be certified weed free. 

4) Seed is to be ordered and bagged separately by species (Le. the seed company should deliver all the seed in separate bags by species). 
This allows Site ecologists to examine the seed for purity prior to seeding. 

NOTE: 
Slender wheatgrass and thickspike wheatgrass have been added to species mix as early successional species. 

For questions regarding this spec sheet or if variances from these specifications are required contact the K-H Ecology Group at x2231, x3560, or x3687. 

Rocky Flats Environmental Technology Site 
’ Revegetation Plan 

Rev. 2 
1011 912004 



Table 2. TallgrasslMixed Grassland Seed Mix 

Flat Areas (Areas On Pediment Tops' With Slopes Less Than 10%) Revegetation Seed Mix 
(Based on 50 seedslsq.ft.) 

This Revegetation Specification Sheet Supercedes All Previous Revegetation Information For RFETS 
Date: 1104- 

- 

Sq. Wacre 
Seeddsq. ft. 

Seeds neededlacre 

43560 
50 

2178000 

1) This pounds per acre assumes drill-seeding is used. If the seed is to be broadcast, the application rates are to be doubled. 

2) PLS = pure live seed. Be sure to specify this to the seed dealer when ordering. 

3) The seed is to be certified weed free. 

4) Seed is to be ordered and bagged separately by species (i.e. the seed company should deliver all the seed in separate bags by species). 
This allows Site ecologists to examine the seed for purity prior to seeding. 

NOTE: 
The pediment tops are the upper flat surface areas throughout the IA. 

Slender wheatgrass was added to species mix as an early successional species. 

For questions regarding this spec sheet or if variances from these specifications are required contact the K-H Ecology Group at x2231, x3560. or x3687. 

Rocky Flats Environmental Technology Site 
Revegetation Plan 

Rev. 2 
1011 9/2004 
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I Table 3. Incinerator Species Richness Summary 2005 
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Qualitative Revegetation Evaluation Form 

Date * l o ,  . . -  

Photographs taken today? 

Areseededplantspeciespresent? . a N 
Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 

Any evidence of nutrient or water deficiencies? If so, describe. ' 

Are noxious weeds present? c y 7 N  
If yes. what species of noxious weeds are present? HOW abundant are the noxious weed species? Estimaie overall cover of 
each noxious ~ i e s  using the following cover class system (1 = <5%, 2 = 625%. 3 5 26-50'?? 4 = 51-7 S%; 5 = >75%). L& fJ[, c 

I 
3 

Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the fcdlowing cover 
CIW -tern (1 = 4%; 2 = 625%; 3 = 26-50'?! 4 = 51-75%, 5 >75%). 

h R G O f = l  - 

.. . f .  . . 
- 

L 

Total Vegetation Cover (Estimate to nearest p e n t )  -SibQ10 



Suggestions for management: m---a9[IIc4 

.l EA%> 
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Preble’s Mouse Mitigation Monitoring Report for the Phytoremediation Project 
at the Rocky Flats Environmental Technology Site 

2005 Annual Report 
Biological Opinion: ES/LK-6-CO-05-F-014 (June 16,2005) 

Introduction 

This report is being submitted to the United States Fish and Wildlife Service (USFWS) in order to comply 
with the requirements outlined in a Biological Opinion (BO) from the USFWS on the Phytoremediation 
Project (USFWS BO dated June 16,2005). The Phytoremediation Project involved the planting of several 
hundred coyote willow (Sulix exiguu) and plains cottonwood (Populus deltoides) stakes/poles to attempt to 
remediate contaminated groundwater plumes at different locations in North and South Walnut Creek at the 
Rocky Flats Environmental Technology Site (Site). The BO addresses impacts to the federally-listed Preble’s 
meadow jumping mouse, (Preble’s mouse, Zupus hudsonius preblei), from the Phytoremediation Project at the 
Site. In the Biological Assessment written for the project it was stated that the revegetation monitoring would 
be conducted according to the guidance provided in Part I1 of the Programmatic Biological Assessment, 
Appendix B. This report is being submitted to satisfy the conditions of the USFWS BO for 2005 and is due by 
December 1 after each growing season. 

Methodology 

The locations of the Phytoremediation Project at the Solar Ponds Plume area and East Trenches Plume area are 
shown in Figures 1 and 2. Planting was conducted in early May and was completed within a week. Final 
application of a soil enhancement product was made in late May. Plant materials came from nearby native 
sources in Jefferson and Boulder Counties. At the Solar Pond Plume area in North Walnut Creek, a total of 
770 plants were installed: 435 coyote willows and 335 cottonwoods. All of the cuttings were soaked in a root 
dip product (described below) and inserted into a 12 to 18 inch hole punched into the earth with a long, 
pointed steel piercing implement. The planting hole was sealed by a footstep or another plunge with the 
implement to ensure proper planting. At the East Trenches Plume area along Ponds B-1, B-2 and B-3 in the 
South Walnut Creek, a total of 760 plants were planted. At Ponds B-1 and B-2, a total of 475 plants were 
installed: 158 willows and 317 cottonwoods. At Pond B-3,115 willows and 170 cottonwoods were planted for 
a total of 285 plants. Planting techniques at the East Trenches Plume area were the same as the Solar Pond 
area, however, some plantings were doubled up in their planting holes to ensure survival of at least one cutting 
and to gain extensive localized growth. Because the planting area along the B-ponds was steeply sloped and 
located in a very short transition zone from wetter soils at the pond edges to the drier adjacent upland soils, the 
planting strategy was to install the cuttings closer together in wet areas, and space them farther apart in dry 
areas. 

i 

To assist in the development of the roots and rhizosphere (soil zone), biological soil inoculants and soil 
conditioners were used. The products used included both a root dip product and a soil-conditioning product. 
A product called DIEHARD Root Dip was used as a bare root mycorrhizal inoculant treatment to inoculate the 
newly forming roots with live beneficial mycorrhizal fungi. All of the cuttings were soaked in the root dip 
prior to planting. The mycorrhizal inoculants are a combination of humic acids, biostimulants, beneficial 
bacteria, soluble sea kelp, and yucca plant extracts, which help promote rapid root development. The product 
also contains a polyacrylamide water management gel that keeps a small amount of water in the root zone to 
keep roots from drying out. A product called Humega (a soil conditioning product) was added to the plantings 
to condition the soil and help build soil structure. The Humega was added after planting as a liquid that was 
drenched into and around the soil at each stake/pole. 

’ 

The methodology used for the monitoring is a modification of what is written in Appendix B-in Part I1 of the 
PBA. It was modified based on the fact that the project involved no revegetation and essentially no 
disturbance of the pre-existing habitat occurred. The project did not disturb the habitat beyond walking 
through the area and planting willow and cottonwood stakes/poles. After the project had been installed it was 
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hardly possible to tell anyone had been there. Therefore monitoring in 2005 consisted of determining the 
percent survival of the planted materials at the end of the growing season (September 2005). In addition, 
photo monitoring was conducted along the reaches of stream where the plants were installed. Photo- 
monitoring results are shown in Appendix A. 

Results and Discussion 

At the Solar Ponds Plume location, monitoring results in September 2005 showed that approximately 50% of 
the coyote willow had survived in the vicinity of the discharge gallery where the ground was constantly wet. 
Plants had been installed for a distance of about 50 meters west (upstream) of the discharge gallery and about 
125 meters east (downstream) of the discharge gallery. Beyond 30 meters or so from the discharge gallery, 
both upstream and downstream, only 10 - 20% of the coyote willow had survived. There was no evidence of 
survival of the plains cottonwood trees at the Solar Ponds Plume location. It was apparent for a number of the 
cuttings that they had leafed out earlier in the season, however, they must have been unable to establish a root 
system rapidly enough to stay alive. Additionally, observations suggested that the depth at which many of the 
stakes/poles were planted was not deep enough to reach the groundwater table, thus the plants died. 

At the East Trenches Plume area, plants were installed along the southern edges of the B- 1, B-2 and B-3 ponds 
after completion of the pond remediation activities. At the B-1 pond, the coyote willows in this location have 
survived well at both the east and west ends of the planted area on the south side of the pond, while the center 
area appears to have dried out over the summer resulting in a loss of both the coyote willow and plains 
cottonwoods. The success rate for survival of the coyote willow at the B-1 pond is approximately 60% at the 
end of the first growing season, while none of the plains cottonwoods survived at B-1 . Of the dead cuttings, 
approximately 30% had sprouted before dying, as evidenced by the dead leaves and small branches. 

At the B-2 pond, coyote willow survival was approximately 60% while only one plains cottonwood tree was 
still alive by September. Most of the willow stakes that died are located on the east end of the south side of the 
pond. Those that survived were primarily those that were planted in the seep area found in the center of the 
south shoreline area. At the B-3 pond, the coyote willow had a survival rate of approximately 70%, while 
none of the plains cottonwoods survived. 

Part of the reason for the low survival rates at the B-ponds is due to the fact that the ponds had no water in 
them for one to two months after the plants were installed. It was not until late June/early July that, the ponds 
had water transferred to them and so the only water available initially was from some small seeps pi-esent on 
the south sides of B-1 and B-2. Because the soils were dry when the stakes/poles were initially installed, the 
development of roots was hindered and the plants died. The coyote willow that have survived the first year 
should continue to grow and spread in future years around the edges of the wetlands at the ponds. Continued 
monitoring will be conducted in 2006. 

Conclusions 

The shrub and tree plantings at the Phtyoremediation Project were monitored per the requirement; of the 
USFWS Biological Opinion dated June 16, 2005, to evaluate the survival status of the planted material. The 

Coyote willow survival ranged from 50-70% at locations where surface water was present or where the plants 
were installed at depths that reached the water table. At drier locations, the coyote willow died. With the 
exception of one tree, all the plains cottonwoods poles that were planted died. Those coyote willow that 
survived the first year stand a good chance of continuing to grow and spreading in future years. 

, sampling conducted in 2005 represents the survival percentages after one growing season for the areas. 
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Preble’s Mouse Mitigation Monitoring Report for the Programmatic Biological 
Opinion at the Rocky Flats Environmental Technology Site 

2005 Annual Report 
Biological Opinion: ES/LK-6-CO-04-F-012 

Introduction 

This report is being submitted to the United States Fish and Wildlife Service (USFWS) in accordance with the 
requirements outlined in the USFWS Biological Opinion (BO) for the Programmatic Biological Assessment 
Part I1 (PBA Pt. 11). The BO addresses impacts to the federally-listed Preble’s meadow jumping mouse, 
(Preble’s mouse, Zupus hudsonius preblei), from various cleanup and closure projects at the Rocky Flats 
Environmental Technology Site (Site). The BO specifies under the Terms and Conditions (3a) that an annual 
report containing the annual monitoring information on restoration and enhancement efforts shall be submitted 
to the USFWS by December 1 after each growing season. This report is being submitted to satisfy this 
condition of the BO. 

Methodology 

The methodology used for the monitoring was taken from Appendix B in Part I1 of the PBA, the Mitigation 
Monitoring Plan. Per the plan, qualitative andor quantitative monitoring will be used for monitoring 
revegetation efforts dependent on the size of the mitigation area. For areas larger than one acre in size, , 
quantitative monitoring will be conducted. For areas less than one acre in size qualitative monitoring will be 
used. The PBA states that monitoring will be conducted for a minimum of three growing seasons after project 
completion. After three growing seasons, the United States Department of Energy (DOE) and the USFWS 
will meet to evaluate the success of the revegetation area. 

During 2005, several of the projects discussed in Part I1 of the PBA were completed and revegetation of the 
project disturbances was conducted. At the time when monitoring for this report was conducted, many of the 
larger projects (areas larger than one acre in size) had only just been revegetated and little or no vegetation 
growth had begun. As a result, monitoring for all of the projects with the exception of the C-1 Pond project 
was conducted qualitatively during 2005. It is anticipated that in 2006, quantitative monitoring will be used at 
the larger areas that had little or no vegetation in 2005. Qualitative assessments and photographs were used to 
evaluate and document the initial revegetation efforts. Qualitative assessments consisted of completing a 
Qualitative Revegetation Evaluation Form (QREF) and taking a minimum of two photographs of each project 
area. 

Quantitative monitoring was conducted only at the C-1 Pond project in 2005 because it was the only project 
with enough vegetation establishment by mid summer to warrant the use of quantitative methods. A total of 
three 50-m transects were randomly located within the revegetated area at the C-1 Pond area (called 
Revegetation transects; Figure 1). Three additional “reference” transects (called Reference transects) were 
randomly located adjacent to the revegetation area transects in undisturbed grassland areas (Figure 1). 

Species richness was determined in a 2-m-wide belt centered along the length of each 50-m transect. Every 
plant species rooted within the 100-m2 area was recorded. Foliar cover estimates were made using a point- 
intercept method along each of the 50-m transects. A 2-m-long rod, with a 6-mm diameter, was dropped 
vertically at 50-cm increments ‘along the transect to record a total of 100 intercept points. Foliar vegetation 
hits (defined as a portion of a plant touching the rod) were recorded by species in three categories as defined 
by height and growth form. The topmost hit of each growth form was recorded. The growth forms measured 
were herbaceous, woody c2 m in height, and woody >2 m in height. Counts of surviving woody species 
(coyote willow [Sulix exigua] and plains cottonwood [Populus deltoides]) planted were made in the late 
summer to determine survival rates. 
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Success criteria for the quantitative vegetation monitoring as outlined in Part I1 of the PBA, Appendix B are as 
follows: 
1. At least 50% of the seeded species will be present within the revegetation area. 
2. The combined foliar cover of grasses, forbs, and shrubs will be at least 80% of the reference area cover. 
3. The relative native foliar cover will be at least 50% of the reference area. 
4. Noxious weed will not exceed 5% canopy cover in the revegetation areas. 

The hillslope seed mix used for the C-1 Pond area is found in Table 1. 

Results and Discussion 

Photo-monitoring results are found in Appendix A and electronic copies of the original QIWFs are presented 
in Appendix B on the CD-ROM. Table 2 lists the projects included in this report from Part I1 of the PBA and 
what type of monitoring was conducted for each of them during 2005. The GIS Reference # column identifies 
the projects as listed on the Preble’s mouse mitigation tracking spreadsheet found on the CD-ROM (Appendix 
C). For disturbance acreage and project specific GIS maps also see the Preble’s mouse mitigation tracking 
spreadsheet and associated figures. Figure 2 shows the general locations of these projects. 

Two ground water monitoring wells were drilled along Woman Creek during 2004 (GIs Ref. # J) to support 
remediation project monitoring requirements. Additionally, three geoprobe bore holes were also made to 
determine the best location for one of the wells at the western location. The two final monitoring wells were 
capped with steel casings. Little disturbance beyond trampling of the vegetation occurred at any of the 
locations. No reseeding was necessary at the locations because the pre-existing vegetation was coming back 
up in abundance even in 2004. In 2005, monitoring showed little evidence of the disturbance that occurred in 
2004. The pre-existing vegetation had come back in and no difference in the vegetation was visible compared 
to the surrounding area. In 2005, two additional groundwater monitoring wells were installed in Preble’s 
habitat (GIs Ref. # 0, T). In both cases, some trampling of the existing grassland vegetation occurred, but by 
the end of the growing season much of the vegetation had returned. By next year, little difference to the pre- 
existing conditions should be apparent. Photo-monitoring results are found on the CD-ROM in Appendix A. 

At the Original Landfill Project (OLF; GIS Ref. # G,V), geotechnical sampling and hotspot removals were 
conducted during 2004. Two small areas disturbed were outside of the original construction footprint assigned 
to the project. Erosion controls (hay bales and erosion mattes) were placed on each of the disturbances. One 
of the locations (T6, the easternmost location) was reseeded with a mesic hillside grassland seed mix. The 
other areas were not reseeded because they were going to be disturbed within the next few months when the 
project starts larger scale operations. By early September 2004, three seeded species (western wheatgrass 
[Agropyron smithi], slender wheatgrass [Agropyron cuninum = A. trachycaulum], and blue grama [Bouteloua 
gracilis]) were already establishing at the T6 location. Some non-native species such as smooth brome 
(Bromus inermis) and Canada thistle (Cirsium awense) were also beginning to come up. Some spraying of the 
Canada thistle with Roundup was conducted to try and keep it out of the revegetation area. Throughout much 
of the spring and all summer of 2005, the main OLF project activities were underway. Final completion of the I 

project, including seeding and installation of the erosion controls was done in early September 2005. Very 
little vegetation had begun to come up at the OLF when the monitoring was conducted after project 
completion. Therefore only a qualitative assessment was conducted in 2005. Appendix A on the CD-ROM 
contains the pre-disturbance and post-project completion photo-monitoring. 

r- 

’ 
\ 

At the B-ponds in South Walnut Creek (GIs Ref. # R, the sediments were removed from ponds B-1, B-2, and 
B-3, as part of the remediation activities. This created several areas of disturbance around the pond edges and 
on the hillsides surrounding the ponds. After project completion, the areas were seeded and erosion conb-ols 
were installed. The hillsides were seeded with a mesic hillslope seed mix and the wetlands were seeded with a 
wetland seed mix and had coyote willow stakes installed along some of the pond edges. Little vegetation had 
begun to establish when monitoring was conducted and so qualitative monitoring was used in 2005. The 
photo-monitoring results are presented in Appendix A on the CD-ROM. 

2 



' Several old culverts were removed from a location in Woman Creek south of the B 130 building area during 
2004 (GIs Ref. # I). The project area disturbance consisted simply of trampled vegetation and some small soil . 

disturbance resulting from the trackhoe used to remove the culverts from the stream. The area was reseeded 
with a mesic hillside seed mix. No erosion controls were installed because the original vegetation was still 
present and little actual disturbance to the ground was done. In 2005, most of the vegetation had returned to 
the area and little difference was observed compared to the surrounding areas. The photo-monitoring results 
are presented in Appendix A on the CD-ROM. 

The Old Process Waste Line (OPWL) project (GIs Ref. # A, B, C, D, E, F), an unforeseen project, disturbed 
an area within Preble's mouse habitat on the east and west sides of the North Access Road near the Waste 
Water Treatment Plant in 2004. These areas were reseeded and protected with erosion controls in 2004 to help 
prevent erosion until 2005 when most of the area was disturbed again to finalize the land configuration west of 
the B-series ponds in South Walnut Creek. Most of the OPWL area was re-disturbed during these activities in 
2005. By the end of the growing season in 2005, a small amount of vegetation was just beginning establish 
again. The OPWL area was located in one of the larger areas discussed below that was heavily disturbed 
disturbed in South Walnut Creek when the North Access Road and culverts were removed and the drainage 
recontoured. The OPWL photo-monitoring results are presented in Appendix A on the CD-ROM. 

At several other locations around the IA, culverts and roads were removed and the stream channels re- 
established as part of the cleanup and closure activities (GIs Ref. # Q, R, W, Z). The Waste Water Treatment 
Plant is included in this discussion because of its close proximity on the west side of the North Access Road 
and the fact that upstream of the B-ponds the entire drainage was recontoured. At many of the locations 
substantial earth work was conducted with heavy equipment to contour the landscape into the final 
configuration for closure. Where stream reaches had a very shallow slope, the stream channels were left with 
an earthen streambed while along the steeper stream reaches a riprap base was installed to help prevent erosion 
and down cutting of the streambed. The areas surrounding the stream channels were revegetated using the 
mesic hillside or riparian seed mixes. The earthen stream channels were also seeded with wetland species and 
planted with coyote willow stakes. Because of the small size of the areas that were located within the Preble's a 

habitat, qualitative monitoring and photo-monitoring was conducted at these location. By late summer 2005, 
the locations that had some vegetation beginning to come up were dominated largely by slender wheatgrass 
and annual sunflower (Heliunthus annuus). Photo-monitoring results for the different locations of these 
projects are found on the CD-ROM in Appendix A. 

' 

The C-1 Pond project (GIs Ref. # P) was conducted to notch the existing dam structure and make the pond 
more of a flow-through system. The project was completed in March 2005 and the seeding and erosion 
controls installed at completion. By early August when the quantitative monitoring was conducted, the total 
species \richness at each of the three transects monitored ranged from 3 1 to 48 species within the revegetation 
area (Table 3). Of the seven graminoid species that were seeded, a total of three (slender wheatgrass, western 
wheatgrass, and buffalo grass [Buchloe dactyloides]) were found growing along the transects in August (43% 
of seeded species present). This is just below the success criterion requiring the presence of 50% of the seeded 
species. The total foliar vegetation cover present in the revegetation area was 20%, 27%, and 22% at each of . 
the three transects (mean cover = 23%; Table 4). The success criterion for total foliar cover is 80% of that 
found in the adjacent reference area. The reference area total foliar cover values were 87%, 92%, and 95% 
(mean cover = 91%; Table 4). The total foliar cover in the revegetation area at the C-1 Pond in 2005 (mean = 
23%) is far below the 73% needed to meet the success criterion (91% x 0.80 = 73%). Relative native cover in 
the revegetation area was 50%, 15%, and 50% at the three transects (mean native cover = 38%, Table 4). The 
success criterion for relative native cover is 50% of that in the reference area. The reference area relative 
native cover values were 17%, 28%, and 36% (mean native cover = 27%, Table 4). Thus the C-1 Pond 
revegetation area has a greater percentage of total native cover than the surrounding reference grassland areas. 
The total noxious weed cover at the C-1 Pond revegetation area was 5%, 15%, and 23% (mean noxious weed 
cover = 14%, Table 4). Most of this came from diffuse knapweed (Centaurea dzflusa) and Canada thistle, both 
common noxious weeds in the Woman Creek drainage. The success criterion in the PBA is that no more than 
5% cover of noxious weed cover is permitted. The C-1 Pond revegetation area does not meet the criterion for 
noxious weeds at this time. In the reference areas, the total noxious weed cover was 1%, lo%, and 3% (mean 
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noxious weed cover = 4.7%), which is just below the success criterion. Along the north edge of the C-1 pond, 
115 coyote willow stakes and three plains cottonwood poles were planted in early March 2005. An additional 
28 coyote willow stakes were planted downstream of the C-1 Pond notch during the same timefiame. Survival 
counts made in August 2005, showed that 108 of the coyote willow (94% survival rate) and two of the three 
plains cottonwoods (67% survival rate) were surviving along the pond edge and 27 coyote willow (96% 
survival rate) were surviving below the notch. There is no survival success criterion in the PBA for these 
planted woody species. 

Based on the success criteria and the quantitative monitoring results, the vegetation at the C-1 Pond does not 
meet three of the four success criteria in 2005. This is not unexpected considering it is only the first growing 
season. During the second growing season, more of the seeded species should establish, and total vegetation 
cover and total native cover should increase. With pro-active weed control, noxious weeds can be kept under 
control. Photo-monitoring results for the C-1 Pond are found in Appendix A on the CD-ROM. 

As a general statement for all the locations that were monitored, qualitatively or quantitatively, continued 
germination and establishment of the seeded species is expected during 2006, as long as normal precipitation 
is received. Noxious weeds and other undesirable non-native species will continue to be. the key management 
issue. Weed control and potentially reseeding of certain locations will need to be conducted to establish the 
desired native vegetation and restore the Preble’s habitat that was disturbed. 

Conclusions 

Post-project completion revegetation monitoring for the projects included in Part I1 of the PBA was conducted 
in 2005. At most of the locations, project completion was late enough in the season that little of the 
revegetation had begun to grow during the summer of 2005. Therefore only qualitative assessments and 
photo-monitoring was conducted at most locations. At the C-1 Pond project, quantitative data were taken and 
showed that currently the vegetation is only in the very early stages of establishment. Only one of the four 
success criteria was met in 2005. This is not unexpected because it is the first growing season and additional 
vegetation establishment is expected next year. Continued monitoring in 2006 will evaluate and document the 
success of the vegetation establishment at these locations. Active management of these areas through 
reseeding as needed, and weed control will be necessary to establish the desired Preble’s habitat. 

- 
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Table 1. Mixed Grass Prairie Seed Mix 

Hillside Slope Areas (Hillside Areas Or Areas With Slopes Greater Than 10%) Revegetation Seed Mix 
(Based on 50 seeds/sq.ft.) 

This Revegetation Specification Sheet Supercedes All Previous Revegetation Information For RFETS 
Date: 1/04 

Seedslsq. ft. 
Seeds neededlacre 

50 
21 78000 

1) This pounds per acre assumes drill-seeding is used. If the seed is to be broadcast, the application rates are to be doubled. 

2) PLS = pure live seed. Be sure to specify this to the seed dealer when ordering. 

3) The seed is to be certified weed free. 

4) Seed is to be ordered and bagged separately by species (Le. the seed company should deliver all the seed in separate bags by species). 
This allows Site ecologists to examine the seed for purity prior to seeding. 

NOTE: 
Slender wheatgrass and thickspike wheatgrass have been added to species mix as early successional species. 

For questions regarding this spec sheet or if variances from these specifications are required contact the K-H Ecology Group at x2231, x3560, or x3687. 

Rocky Flats Environmental Technology Site 
Revegetation Plan 

Rev. 2 
1011 912004 
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Table 3. C-1 Pond Species Richness Summary 2005 
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Table 3. C-1 Pond Species Richness Summary 2005 



Absolute Cover = The m t a g e  of the number of hlts on a spedes out of the total number of luts pwible  
ReiaUve Cover = The percentaee of the number of huts m a spmes out of the taial number of vegetabon hits 
Nabve Categories Y = Nab* N = NOnNaUve 
Growth F m  C a w  F = Forb. G = Gramndd 
W a r m  Season Categories C = Coorseason Graminold. W = WamSeason Grammold 
NOXIWS Weed Category X = NOXIOUS Weed (I~sted on May 2005 Colorado State NOXIOUS Weed List) 
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using the following cover class system (1 = -6%; 2 = 625%; 3 = 26-500/6; 4 = 51-75%, 5 = >75%). Comments on their 
condition. 
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Total Vegetation Cover (Estimate to nearest percent) 
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Qualitative Reyegetation Emloation Form I CCO22 
Form #. 

Photographs taken today? Y @) --fa-& 
O N  Are seeded plant species present? 

Which seeded species are present? How abundant are the seeded species? Estimate ovmll cover of each seeded species 
using the following cover class system (1 = <5%; 2 = 625%; 3 = 26-500? 4 = 5 1-75%; 5 = >75%). Comments on their 

c 
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&UI- I 
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Any evidence of nutrient or water deficiencies? If so, describe. a 

. .  . 

Are noxious weeds present? 

If yes, what species of noxious weeds am present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system (I = <5%; 2 = 625%; 3 = 2650%; 4 = 51 -75%; 5 - >75%). 

Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall covec of each weedy species using the following cover 
class system (1 = <5%, 2 = 625%; 3 = 26-5@?? 4 = 51-75% 5 = >75%). - mEof 1 - 
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Total Vegetation Cover (Estimate to nearest percent) h 7, 





Qualitative Revegetation Evaluation Form 

Date Bla 61 0s 
,lILIJ o-ero 

Location ID L& -,sur -* A-f f"/ 

Form #- T O 2 1  

Photographstakentodafl @ N 

Are seeded plant species present? O N  
Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = 4%; 2 = 6-25% 3 = 26-50%, 4 = 5 1-75%; 5 = >75%). Comments on their 
condition. 
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Any evidence of nutrient or water deficiencies? If so, describe. 7Lsh 

Are noxious weeds present? BN 
If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system (1 = (5%; 2 = 625%; 3 = 26-50%. 4 - 51-75%; 5 = >75%). 
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Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
CIW System ( 1 = <5%, 2 p 625%. 3 26-5M. 4 = 5 1-75%; 5 = >75%). 
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Qualitative Revegetation Evaluation Form 

Photographs taken today? 

Are seeded plant species present? ( F P N  
Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = 4%. 2 = 625%; 3 = 2650%; 4.= 51-75%; 5 = >75%). Comments on their 
condition. glucrrs 
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Any evidence of nutrient or water deficiencies? If so, describe.. U L L -  cp,- - u 
. ”  . . 

Are noxious weeds present? @ N  

If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system ( 1 = 4%; 2 = 625%; 3 2650% 4 = 5 I-75%; 5 = >75%). 

Are other weedy species present? a N  
If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
class System (1 = <5%, 2 = 625%; 3 = 2650%; 4 = 5 1-75%; 5 = >75%). - . - 

I --- ~ 
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T O ~ I  vegetation cover (Estimate to nearest percent) 10 a 9, 





Qualitative Revegetation Evaluation Form 

Date g/, a/ os- 
Observeds) &#J x r  
k a t i o n m  LvrP rvS r a  *Lye u , 
Photographs taken todafl fi N 

! C O l Z  
Form #: 

Are seeded plant species present? 0 N 
Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system ( I  = <5%, 2 = 625%; 3 = 26-50?!; 4 = 5 1-75%; 5 = >75%). Comments on their 
condition. 

, ._ - 
,.a- - I. ~ 

Any evidence of nutrient or water deficiencies? If so, describe.. * L  - ~ h- ., 
-- 

Are noxious weeds present? ’ ,  

If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall cover of 

Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
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Qualitative Revegetation Evaluation Form t o 1 4  Form #. 

Photographstakentoday? a N 

Are seeded plant F e e s  present? O N  
Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = <5%; 2 
condition. 

6-25%. 3 = 26-500/0; 4 * 5 1-75%; 5 = >75%). Comments on their 

uLWr 4 

6 * l  - 1  
A6LA-l' * 

- -  

Any evidence of nutrient or water deficiencies? If so, describe. 

Are noxious weeds present? O N  
If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall cover a 
each noxious species using the following cover class system (1 = <5%, 2 = 625%; 3 = 26-50%; 4 = 5 1-75%; 5 = >75%). 

L . n n  - -3 

Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
system (1 = <5%, 2 625%. 3 26-500/0; 4 51-75%; 5 = >75%). 

h k Q P l  - 3  

If . " 

Total Vegetation Cover (Estimate to nearest percent) go 23 
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Qualitative Revegetation Evaluation Form F m  #. x o 1 5  

+eL 
Arc seed4 plant species 

s;Lcc ,+ t ,  '--: , . ' ,  

3 Which seeded species d 
using the following cover class system (1 = 4% 2 = 625%; 3 = 26-50%, 4 = 5 1-75%; 5 - >75%). Comments on their 
condition. 

er of each seeded species 

Any evidence of nutrient or water deficiencies? If so, describe. 
, . -- ."- *-._.., -. . 

, . 2 . ? , ' *  . I  . , 1.. , ., -.. . __,. . - ~ .- . .. 

An noxious weeds present? Y N . r' 

If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system (1 = 4%; 2 = 6-25%; 3 = 26-SO%, 4 = 51-75%; 5 = >75%). 

Are other weedy species present? Y N 

If so, what species and how abundant are the~Q Estimate overall covet of each weedy species using the following cover 
class system (1 = 4%; 2 = 625%; 3 = 2650%; 4 = 5 1-75%, 5 = >75%). 

Total Vegetation Cover (Estimate to nearest percent) 
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Qualitative Revegetation Evaluation Form 

Date 

Location ID 

Photographstakemtoday? @ N 

o-er(s) 

' ..: '-*> 
Which seeded species are present? How abundant are the seeded speciis? Estimate overall cover of e a c h w e d  species 
using the following cover class system (1 = -3%; 2 = 6-25%. 3 = 26-50%, 4 = 5 I-75%, 5 = >75%). Comments on their 
condition. 

- 

Any evidence of nutrient or water deficiencies? If so, describe. 

Are noxious weeds present? a N  
If yes, what species of noxious weeds are present? How abundant are the noxious weed species? Estimate overall co& of 
each noxious species using the following cover class system (1 = <5%, 2 = 625%; 3 = 26-500/0; 4 51-75%; 5 = >75%). 

,!4RI - I \. h 
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Are other weedy species present? O N  
If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
C I ~ S S  system (1 = 6%; 2 625%; 3 = 2650%; 4 = 51-75%; 5 = >75%)). 
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i . -  - .. ._  ,,' Total Vegetation Cover (Estimate to nearest percent) 708 7.-. - _. . -  , . , , _  ~ 





Qualitative Revegetation Evaluation Form 

Date g/2Z/d 

Location ID / - L J / J & - A  LIc)DL /& 
J K d  - ObserVer(s) 

Photographstakentoday? 0 N 

Are seeded plant species present? 0 N 

Form #. - C016 
I 

Which seeded species are present? How abundant are the seeded species? Estimate overall c o w  of each seeded species 
using the following cover class system (1 =e%; 2 = 645%; 3 = 2650%; 4 = 51-75%, 5 = >75%). Comments on their 

Are noxious weeds present? O N  
If yes, what species of noxious weeds am present? How abundant are the noxious weed species? Estimate overall cover of 

O N  Arc other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each wcedy species using the following cover 
system ( 1 = <5%, 2 =I 6 2 5 %  3 2650% 4 = 5 1-75% 5 = >75%). 

Total Vegetation Cover (Estimate to nearest percent) 70 75 
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Qualitative Revegetation Evaluation Form 

Date z?/ulbJd 
Observer(s) J K n ,  
Location ID - 4  mrr? 4A-- 

I 
Photographs taken today? Y @-itx-Qy.tL 
Are seeded plant species present? 015 

Which seeded species are present? How abundant age the seeded species? Estimate o v d l  cover of eac h seeded species 
using the following cover class system ( I  = -3%; 2 = 625%; 3 = 2640%; 4 = 5 1-75%, 5 = >75%). Conmmts on their 
condition. A&&/ - z 

I 

Any evidence of nutrient or water deficiencies? If so, describe. ) l A b L  

Are noxious weeds present? a!‘. 
If yes, what species of noxious weeds an present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system (1 = 4%; 2 = 625%; 3 = 26-50?/0; 4 = 5 1-75%; 5 = >75%). 

AUVl - 1 
/ l M l  - 
a 0  I1 . * .  

I 
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Are other weedy species present? 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the r0llowing cover 
Class system (1 = 6%; 2 = 625%; 3 = 2650%; 4 = 51-75%; 5 =>75%). 

mEif I - c - .  

Total Vegetation Cover (Estimate to nearest percent) so 3, 
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Qualitative Revegetation Evaloation Form 

Date /o/ bhs- 
o-er(s) - 
Location ID F,<Wd (&&J L 

7- Photographs taken today? Y ( N C 3 - L . a - t A . L h L .  

Are seeded plant species present? yo 
Which seql 
using the fo co 5%). C0-m on their 
condition. 

Are noxious weeds present:! Y i N  

I f  yes, what species of noxious 
each noxious species using the 

present? How abundant are the noxious weed species? Estimate overall cover of 
cover class system (1 = -3%; 2 = 625%; 3 = 26-50??, 4 = 51-75%; 5 = >75%). 

Are other weedy species present? 

I f  so, what species and how abund 
class system (1 = -3%; 2 = 6 2 5 %  

weedy species using the following cover 

Total Vegetation Cover (Estimate to nearest percent) 
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Qualitative Revegetation Evaluation Form c o 2 9  Form #, 

Photographs taken today? 

Are seeded plant species present? y @  

- L A -  

X d o  \ a  

Any evidence of nutrient or wa+ deficiencies? If so, describe. 

, 

A n  noxious weeds present? Y N 

Arc other weedy species present? 

I 
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\ * Total Vegetation Cover (Estimate to nearest percent) 
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Preble’s Mouse GIS Methodology 

A geographic information system (GIS) has been used for determining impacts to Preble’s mouse habitat 
as required by the Programmatic Biological Assessment (PBA), Part 11. The GIS methodology used to 
determine final impacts to the Preble’s mouse habitat is outlined below. The PBA Part I1 listed several 
projects that would adversely affect the Preble’s mouse habitat. Based on estimated project footprints a 
projected impact of “X” acres was determined for each project. However, the PBA also states that actual 
impacts, not the estimated impacts, would be used for mitigation purposes. This document outlines the 
methods used to determine and account for the actual impacts that need to be mitigated. 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

After project completion, the actual disturbance area on the ground is delineated using a 
geographic positioning system (GPS). We use a Trimble GPS system to walk the edges of the 
disturbances. Disturbances are defined as areas disturbed by construction activities and/or areas of 
trampled vegetation. Typically the data are collected as line features because given the many 
bends and twists that need to be accounted for it is too easy to corrupt a polygon feature by 
crossing back over a line. So field data are collected as line features. 
The data from the GPS is downloaded to a computer and then corrected using base station files 
from a local base station (such as CompassCom in Denver or the USFS in Ft. Collins). Data are 
corrected with Pathfinder Office software. 
After correcting the data are exported as a line feature shapefile. 
The data are then moved to the Site GIS on the network drive and placed into the appropriate 
directory. The GIS drive is GISSRWEcology\. The Preble’s mouse directory for all the PBA data 
is GISSRWEcology\ProjectsWY2004\04-003504-0035. It contains a subdirectory for each of the 
different projects. The name of these field data files are typically the date followed by the initials 
of the person who collected it. 
The software used to conduct the GIS analyses and manipulate the data is ArcView 3.2. The 
Preble’s mouse PBA Part I1 ArcView project file is called PBA Pt I1 Mitigation Trackingapr and 
is found at GISSRWcology\ProjectsWY2004\04-003 504-003 5 .  
The line shapefile collected in the field is opened in ArcView and a new empty polygon shapefile 
is created. Within the polygon shapefile, new polygon or polygons are traced over the lines in the 
line feature shapefile to create the actual project disturbance polygon file for the project 
disturbance. It is named appropriately for the specific project that was delineated. After it is 
created and QA’ed, the area and perimeter of the polygons are updated. [Note: In ArcView the 
area and perimeter must be updated each time a change is made to a polygon because otherwise it 
retains the data from the originating polygon.] 
To determine the actual impacts to Preble’s habitat the actual project disturbance polygon file is 
used as a cookie cutter to clip out the Preble’s mouse protection area locations in the project area. 
The GeoWizard in ArcView is used for this process. This new file (call it the actual PMJM 
project footprint file) is then used to determine the total actual acreage of Preble’s mouse habitat 
impacted by the project. The area and perimeter are updated in the new actual PMJM project 
footprint file after being clipped with the actual project footprint file and is used to calculate the 
total impacts to Preble’s habitat by the project. 
Per the PBA requirements there are two different mitigation ratios used for impacts to Preble’s 
mouse habitat. There are impacts to lower quality habitat (mitigated at a 1.5: 1 ratio) and higher 
quality habitat (2: 1 ratio). Habitat quality is based on the type of vegetation present. The 1996 
WETS vegetation map is used to determine the vegetation type present at a given location for 
Preble’s mitigation. Higher quality habitat is defined as all woody vegetation classifications and 
short marsh, tall marsh, and wet meadow wetland types. Lower quality habitat is defined as all 
grassland classifications, mud flats, and other disturbed community types. Open water, riprap, 
concrete, roads, and structures are not considered habitat for the Preble’s mouse. 

I ’ . 

_ .  

i ,  

‘ 3  : 



9. To determine the quality of the habitat impacted by a project, the actual PMJM project footprint 
file is used as a cookie cutter to clip out the 1996 WETS vegetation map. This new file (call it the 
PMJM habitat quality file) then shows what specific vegetation types were impacted in the project 
area. The area and perimeter of the PMJM habitat quality file are updated after being clipped. 
The different habitat types representative of lower and higher quality habitat are sorted and then 
the total acreage of lower and higher quality habitat impacted by the project is calculated. 

10. This information is then added to the Preble’s mouse debitlcredit mitigation spreadsheet to keep a 
running total of current debitlcredits for impacts to Preble’s mouse habitat at the Site. 
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Preble’s Mouse Mitigation Monitoring Report for the Water Measurement Flume 
Replacement Project at the Rocky Flats Environmental Technology Site 

2005 Annual Report 
USFWS Biological Opinion # ES/GJ-6-CO-02-F-l8 

Introduction 

This report is being submitted to the United States Fish and Wildlife Service (USFWS) in order to comply 
with terms and conditions outlined in USFWS Biological Opinion (BO) # ES/GJ-6-CO-02-F-18. The BO 
addresses impacts to the federally-listed Preble’s meadow jumping mouse, (Preble’s mouse, Zupus hudsonius 
preblei), from the Water Measurement Flume Replacement Project at Rocky Flats Environmental Technology 
Site (Rocky Flats). Term number four under the “Terms and Conditions” of the Incidental Take Statement 
specifies that monitoring of mitigation, revegetation, and enhancement efforts will be conducted and that a I 

report of the monitoring data, including photographs, needs to be submitted to the USFWS by December 1 
after each growing season. This report is being submitted to satisfy the conditions of term number four for 
2005. 

Methodology 

The pre-existing vegetation monitoring took place on August 7,2002, during the height of the growing season. 
Originally three flumes were planned for replacement. During the duration of the project, however, it was 
decided that GS 10 would not be replaced. Work, and therefore monitoring, was only conducted at GS03 and 
SW093. Therefore the 2005 report only reports data for the latter two flumes. During 2005, monitoring was 
conducted on August ‘1. 

At both of the project locations (GS03 and SW093; Figure l), two linear transects were originally placed , 
parallel to the stream channel in 2002 (one on each side of the stream). The length of the transects varied 
depending on the size of the project area at each location. The transect endpoints were permanently marked 
with rebar and flagging. Four- 0.5 m2 rectangular quadrats were randomly placed along each transect, for. a 
total of eight quadrats for each project location. Species richness within each quadrat was recorded for those 
species rooted within the quadrat. Overall herbaceous vegetation, litter, and bare ground cover were visually 
estimated for each quadrat. Cover estimates were conducted using the following cover class system: 0 = 0%, 1 
= <5%, 2 = >5% - 25%, 3 = >25% - 50%, 4 = >50% - 75%, and 5 = >75%. Cover class midpoints were used 
to determine the percent of cover for each of the aforementioned variables (1 = 2.5%, 2 = 15%, 3 = 37.5%, 4 = 
62.5%, 5 = 87.5%). Photographs of each project areas were taken from selected locations. These photo points 
were marked with a flag and mapped with a GPS unit. Summaries were made of the 2005 data and compared 
to the 2002,2003, and 2004 data. 

... . 

In 2005 at SW093, approximately 5-6 meters of the western end of both transects (one each on the north and 
south side of the streams) were destroyed by construction activities. This impacted three of the eight quadrat 
locations at SW093. Quadrats continued to be placed in the original positions during 2005, thus these three 
quadrats were largely riprap. However, for conducting basal cover and noxious weed cover analyses in 2005, 
these quadrats were not included. So for these analyses at SW093 in 2005 n = 5 ,  instead of n = 8 as in 
previous years. No changes were made to the GS03 data. 

’ 

Mitigation shrub plantings were installed at the two flume locations and along the stream at the habitat 
enhancement area in Woman Creek in mid-June 2003 (Figure 1). Reseeding of the two flume locations was 
conducted during the same time period. Total counts of the number of trees and shrubs planted were made at 
each location after planting was completed. Counts of the number of surviving plants for each year was made 
on September 8-9,2003, August 9,2004, and August 1,2005. Summaries were made of the tree/shrub count 
data to compare the number of planted individuals to the number surviving in late summer 2005. Photo 
monitoring results are presented in Appendix A and qualitative habitat assessments are found in Appendix B. 



Success criteria outlined in the Biological Assessment (BA) and BO were as follows: 

1.  Successful recovery of the herbaceous cover (graminoids and forbs) will be met when the disturbed areas 
have returned to 80% of the pre-disturbance overall vegetation cover. 

2. Noxious weed cover of less than 5%. 
3. Tree and shrub survival success is defined as at least 80% survival of the planted material. 

Results and Discussion 

Appendix A contains the photo monitoring results for GS03, SW093, and the mitigation enhancement area and 
include both pre- and post-construction conditions at each location. At all three areas the vegetation has re- 
established and continues to develop and grow, providing habitat for the Preble's mouse. The following 
summaries of the quantitative vegetation data that have been collected for the past four years substantiate that 
the vegetation in 2005 meets and exceeds the success criteria outlined in the BA/BO. 

' 

Table 1 compares the species richness for the two project locations for 2002 (pre-construction) and 2003-2005 
(post-construction). At GS03, total species richness increased from 12 species in 2002 to a high of 34 species 
in 2003 and then dropped to 21 species in 2005. The large initial increase was attributable to the abundance of 
early successional and weedy species that came up after the area was disturbed at GS03. At SW093, the total 
species richness increased from 11 species in 2002 to 18 species in 2004. In 2005, a total of 16 species were 
observed. The lower species richness observed at SW093 compared to GS03 is probably attributable to the 
shady conditions present at SW093. For many of the early successional and weedy species found at GS03 in 
2003, full sunlight is required to germinate and establish. These conditions are not available at SW093 where 
tree canopy provides shady conditions. At both locations, post-construction species richness is higher than the 
pre-construction conditions. While there is no success criteria related to species richness, the data shows a 
greater diversity of vegetation is present in 2005 at both locations than was present was prior to the project. 
This is an improvement for both locations because prior to the projects the both areas were largely dominated 
by smooth brome (Bromus inermis) and/or meadow fescue (Festuca prutensis). 

Table 2 compares the average cover of bare ground, litter and herbaceous vegetation (graminoid and forb) for 
the two project locations between years. Bare ground cover increased from 2002 to 2003 at both locations due 
to the project disturbances. In 2004 and 2005, however, the amount of bare ground has continued to decrease 
at both locations. The amount of bare ground cover in 2005 is still substantially higher than the pre- 
construction amounts at both locations. The higher bare ground amount at SW093 compared to GS03 is likely 
attributable to the shady conditions present along the transects which result in less herbaceous cover and hence 
less litter to cover the bare ground. Litter cover decreased initially at both locations from 2002 to 2003 as a I 

result of the disturbance. However in 2005, litter cover at GS03 has returned to approximately 79% of the pre- 
disturbance amounts. At SW093 in 2005, litter cover has decreased to the lowest amounts since project 
activities disturbed the area. Some of this lower litter value may be attributable to the loss of three quadrats in 
2005. But it is also likely that it is a response to the shady conditions at SW093. It may take much longer for 
litter amounts to return to pre-disturbance levels at SW093 than at GS03 due to the shady conditions. It is 
expected however, that in time, litter cover will increase as current year live vegetation growth dies back and 
becomes matted down by winter snows. Herbaceous cover (grass and forb) continues to do well at both 
locations. At GS03, pre-construction foliar cover was 56.3% in 2002. In 2005, total foliar cover was 81.25%. 
At SW093, the original herbaceous cover was only 13.1% (largely due to the shady conditions at that 
location). In 2005, total herbaceous foliar cover was 38.5%. Both locations currently have more vegetation 
cover than was present prior to project activities. Both locations exceed the BO success criterion to be at least 
80% of pre-construction vegetation (herbaceous) cover. 

Noxious weed cover data is summarized in Table 3. Pre-construction noxious weed cover was 7.19% at GS03 
and 3.44% at SW093 in 2002. In 2003, noxious weed cover doubled at GS03 while it decreased by two-thirds 
at SW093. In 2005, noxious weed cover was only 1.25% at GS03 and 3% at SW093. The success criterion 
requirement is that less than 5% of the total foliar cover is to come from noxious weed species. Therefore in 
2005 both GS03 and SW093 have met this criteria. NOTE: The BA/BO states that noxious weed cover will be 
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determined through the use of the most recent Colorado state noxious weed list. The 2002,2003,2004,and 
2005 values were calculated using the noxious weed list in effect during those respective years. 

Tree and shrub survival data are presented in Table 4. At GS03 in 2005,100% of the snowberry 
(Symphoricarpos occidentalis) and 80% of the chokecherry (Prunus virginiana) was still surviving. No counts 
were made of the coyote willow (Salk exigua) because the willows had continued to increase and grown 
together to the point where it was not practical to get an accurate count of either the potted or staked plant 
material. Along the south side of the stream where no willow was present prior to the flume replacement 
project a solid stand of willow approximately 18 meters long and one to three meters wide and one to one and 
one half meters tall was present in 2005. Additionally, along the north side of the stream where the willow had 
been clipped off prior to the project activities to provide the willow stakes, the willow have regenerated . 
abundantly from the underground root stock and additional planted willow stakes. The root stocks had been 
buried under one to two feet or more of soil during the re-grading and contouring of the streambank. But the 
willow shoots have come up and filled in the north side of the stream bank abundantly. The establishment and 
survival of the woody vegetation at GS03 has done very well. The survival rates for the woody species at 
GS03 are at or above the success criterion of 80% survival of woody species. 

At SW093, a portion of the mitigation plantings that were west of the flume location, were destroyed as part of 
the creation of functional channel three at the Site during land reconfiguration activities. The underground 
culvert that for decades had carried the water from North Walnut Creek west of SW093 was removed and the 
water allowed to flow above ground once again. Just west of the SW093 flume, however, the stream channel 
was configured using riprap and grouted riprap to reduce the stream flow velocities and potential erosion 
problems upstream of the flume. The plantings directly west of the flume at these locations were destroyed. 
All five of the planted plains cottonwood trees (Populus deltoides) were removed in addition to several planted 
coyote willows (no actual count available [probably around 10 or so]). However, by the end of the summer in 
2005, numerous new willow stems were observed coming up through the riprap and on both sides of the flume 
where none had been planted. Additionally, five or more plains cottonwood trees have sprouted and come up 
on their own adjacent to the flume and are continuing to grow. So the loss of the planted cottonwoods and 
some of the coyote willows have already been offset by natural regrowth. In addition to these plants, west of 
the flume approximately 450 feet, 94 coyote willow stakes were planted in a wetland area of the functional 
channel three during the spring of 2005. As of\fall2005,100% survival of these willows was observed. Also 
as part of the phytoremediation project, 335 plains cottonwood and 435 coyote willow stakes were planted 
along Walnut Creek, covering approximately one acre in area, starting just to the east of the SW093 flume. 
Even if only a few of these plants survive, they will more than offset the loss of the few plants lost at the 
SW093 flume itself. Of the chokecherry and snowberry material that was planted at the SW093 area, 100% of 
these are still growing (Table 4). So even with the loss of some of the planted material at SW093, the natural 
regrowth of these species around the flume has replaced these plants, along with the additional planting of 
several hundred plains cottonwood and coyote willow above and below the flume location. Thus the overall 
abundance of available woody plant material at or near SW093 exceeds the 80% survival criterion of what was 
originally planted. 

At the mitigation enhancement area, a total of 371 potted shrubs were planted in 2003. In 2005,96% of the 
snowberry; 100% of the chokecherry, and 93% of the golden currant (Ribes aureum) had survived. This 
exceeds the 80% survival criterion listed in the BO. In many of the new shrub patches, new stems are growing 
up between the original potted plants which suggests the plants have not only survived but are now expanding 
and filling in the spaces between the plants. These planting have increased the structural diversity of the 
vegetation along this reach of lower Woman Creek at the Site and should enhance the quality of the habitat for 
the Preble’s mouse and other wildlife species. 

, 

Currently the shrub survival rates at GS03, SW093, and the mitigation enhancement area are all above the 
80% survival rates required by the B-0. The high shrub survival rates are attributable to several factors. 
During the summer of 2003 after the shrubs were planted, the plants were watered through the use of 
DriWateB tubes and weekly watering. The use of DriWatefi tubes provided a slow continual watering of the 
potted plant material at all three locations. These tubes were changed once after the original plant installation 7 
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during the growing season of 2003. The original intention was to use these tubes for all water needs for the 
plants during 2003. However, because of the low precipitation received at the Site during the summer of 2003 
and the withering condition of many of the plants, the decision was made to supplement the DriWated tubes 
with additional weekly watering of the planted materials to enhance the survival chances of the shrubs. The 
BO had stated that the use of only the DriWated tubes would not be considered supplemental watering during 
the first growing season, however, given the low precipitation situation during 2003, it was decided the 
additional watering was necessary to prevent incurring large costs involved in replanting much of the plant 
material. This reset the clock for monitoring shrub survival at these locations by a year. The BO states that 
monitoring would be continued for a minimum of three growing seasons total and for at least two years once 
watering was stopped. During 2004 and 2005, no supplemental watering of the shrubs was conducted. Thus 
2005 constitutes the end of two growing seasons without supplemental watering. 

Based on the 2005 monitoring data, the vegetation that has become re-established at GS03, SW093, and the 
mitigation enhancement area, meets or exceeds the success criteria outlined in the BA/BO. Total herbaceous 
vegetation cover at both GS03 and SW093 is greater than what was present at these locations before the 
project occurred (thus far exceeding 80% of the pre-disturbance vegetation cover). The noxious weed cover at 
GS03 and SW093 is less than the 5% limit listed as a success criterion for noxious weeds in the BA. And 
lastly, the woody plant survival success is at or above the 80% survival success criterion at all three locations. 
Therefore DOE requests concurrence from the USFWS that these three locations have been established, meet 
the success criteria as listed in the BAY and future monitoring and reporting for this project no longer needs to 
be conducted. 

Conclusions 

_L 

Pre- and post-construction mitigation monitoring for the Water Measurement Flume Replacement Project was 
conducted from 2002 to 2005. The 2005 data was compared to previously collected data. Success criteria for 
total vegetation cover, noxious weed cover, and tree and shrub survival were met at each of-the three 
mitigation locations for their respective requirements. It is expected that the vegetation which has already 
established will continue to develop and mature on its own. Therefore, DOE requests concurrence from the 
USFWS that these three locations have been re-established, meet the success criteria as listed in the BAY and 
future monitoring and reporting for this project no longer needs to be conducted. 
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Table 1: Species Richness (Species List) Summary for Each of the Two Flume Replacement locations 
at Rocky Flats Environmental Technology Site 

Solidago missouriensis I I I I I I I 
Stipa viridula X X I 

. .  

. .  



. .  



Table 2. The Average Cover Summary at the Two Flume Replacement Project Flume Locations 

' Sample size: n = 8 
** Sample size: n = 5 



Table 3. The Average Noxious Weed Cover Summary at the Two Flume Replacement Project Locations 

Location 
GS03 

SW093 

Average Noxious Weed Foliar Cover 
2002 2003 2004 2005 

7.19%" 14.4%' 3.75%* 1.25%* 
3.44%* 0.09%* 3.1 3%* 3%- 

Sample size: n = 8 
** Sample size: n = 5 

NOTE: The BNBO states that the most recent Colorado noxious weed list will be used to determine noxious weed status. 
In May 2004 and again in May 2005, the Colorado Noxious Weed Act was revised. This resulted in a different list of species 
that were considered noxious weeds in 2004/2005 as compared to 2002/2003. Some of the difference in noxious weed cover 
during those respective years is a result of these changes. 



Table 4. Woody Plant Survival Summary for Flume Project. 

Species 

Site 
SW093 GS03 Enhancement Area 

2003 2003 2004 2005 2003 2003 2004 2005 2003 2003 2004 2005 
# # # # % # # # # % # # # # % 

Planted Surviving Surviving Surviving Survival Planted Surviving Surviving Surviving Survival Planted Surviving Surviving Surviving Survival 

Total (wlstakes) 
Total (w/out stakes) 

NA = No Longer Applicable 

NA NA NA NA NA 167 88 126 NA NA NA NA NA NA NA 
49 47 47 NA NA 40 38 41 NA NA 371 370 369 358 96.5 

in 2005 the individual coyote willow stakes and potted plants had grown together to the point where it was no longer possible to 
count the individuals that had been planted. There is good establishment of those planted stems and numerous additional stems 
that have come up belween these plants. There is a good stand of coyote willow that has become established at these locations. 
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Qualitative Revegetation Evaluation Form 

Date 8 / 2 9  / e c  
ObserVer(s) 
Location ID 

Photographs taken today? 

Are seeded plant species present? 

Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = <5%, 2 = 6-25%; 3 = 26-50%. 4 = 5 I-75%; 5 = >75%). Comments on their 
condition. 

AG-CAI - 1 
AL S m  I 
& L o t  - I 
A d u l -  I 

- .  

, ,. . ., .,. . 1 . I; . Any evidence of nutrient or water deficiencies? If so. describe. 

Are noxious weeds present? O N  

If yes, what species of noxious weeds are present? How abundant,’= the noxious weed species? Estimate overall cover of 
using the following cover class system (1 = 9%; 2 = 625%; 3 = 26-50%, 4 = 5 1-75%; 5 = >75%). 

Are other weedy species present? d N  

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
system ( 1 = <5%, 2 = 623%; 3 =I 2650%; 4 5 1-75%; 5 = >75%)). 

&/ur - 
h Z V t = )  - I  

~ ~~~ 

Total Vegetation Cover (Estimate to nearest percent) 70 9, 



Suggestions for management: I . H ~  & , r r . y r l L  d 



Qualitative Revegetation Evaluation Form X 0 2 3  
Form #- 

Photographs taken today? 

Are seeded plant species present? @ N  

Which seeded species are present? How abundant are the seeded species? Estimate overall cover of each seeded species 
using the following cover class system (1 = <5% 2 = 625%; 3 = 2650%; 4 = 5 1-75%; 5 = >75%). Comments on their 
condition. 

I .  
f h  - - -  

,-,, . Any evidence of nutrient or water deficiencies? If so, describe. 

Are noxious weeds present? N 

If yes, what species of noxious w e e 9  are present? How abundant are the noxious weed species? Estimate overall cover of 
each noxious species using the following cover class system (1 = <5% 2 = 6-25%; 3 = 26-50%. 4 = 51-75%; 5 = >75%). 

LZ-M- 1 
/ @ . R I  - r &. 

Are other weedy species present? N 

If so, what species and how abundant are they? Estimate overall cover of each weedy species using the following cover 
system ( I  x= <5%; 2 = 625%; 3 = 26-500/0; 4 = 51-75%; 5 = >75%). 

g4hhZj - 1 

Total Vegetation Cover (Estimate to n e m t  percent) 90 9* 
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