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Enclosed is the 2004 Consolidated Monitoring Report for restored areas at the Fernald Closure 
Project (FCP). This document provides the results of implementation and functional monitoring 
activities completed in restored areas of the FCP in 2004. 
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2004 CONSOLIDATED .MO .ORING REPORT 

JULY 2005 
NARRATIVE SU%ARY c 

The attached tables and figures present the data collected in 2004 for Iiiyleinentatioii and Functional 
inonitoring of restored areas at the Fenrald Closure Project (FCP). Implementation monitoring included 
vegetation survival within the Northern Pines Restoration Project and a wetland delineation of the Area 1, 
Phase I (AlPI) Wetland Mitigation Project. The wetland delineation completes monitoring requirements 
for the AlPI Wetland. Functional monitoring involved comparisons of restored upland prairie 
coimnunities in AlPI, Area 8, Phase I (A8PI), and Area 8, Phase I1 (A8PII) to baseline conditions and 
reference sites. In addition, precipitation data for 2004 is presented in Table 1. While the cumulative 
amount of rainfall was slightly below average in 2005, no prolonged periods of drought were 
experienced, and site meteorological conditions were generally favorable for restoration activities. 

Implementation Monitoring 
Vegetation survival for the Northern Pines Restoration Project is presented in Table 2. All planted trees 
and s l u b s  were surveyed in Patch PA2S 1 and PA2S3. In other patches, random 100 m2 quadrats were 
used to sample survival. The results of this effort show that vegetation sullrival in the North Pines is 
influenced prinurily by deer browsing. Deer exclosure fencing was installed around Patch PA2S 1. This 
was the first use of exclosure fencing as part of ecological restoration at the FCP. Not surprisingly, tlis 
patch had no deer dainage and the highest rate of survival within the North Pines. For most other patches, 
deer damage was evident on over half of the plants observed. Plastic “deer tubes” that were ktal led 
around individual trees are effective at keeping deer from browsing or rubbing sinal1 plants or trees that 
are tall enough that their limbs are above the reach of deer. However, for most plants, deer tubes cause 
several problenls. First, deer are able to browse the tops of trees that are exposed above the four-foot 
height of the tubes. Second, deer tubes nuy exacerbate rodent dainage. Mice and other small mammals 
build nests in the tubes and gnaw at the planted tree. The rodent damage reported on Table 2 is attriiuted 
to nests within deer tubes. Based on these findings and observations froin other restoration projects, 
plastic deer tubes will no longer be used at the FCP. Exclosue fencing is now the primary means of deer 
protection. When exclosure fencing is not feasible, individual plants will be protected with welded wire 
fencing. These measures should greatly increase vegetation survival within ecological restoration 
projects at the FCP. 

Herbaceous cover across the North Pines project area exceeds 90 percent in all areas. The extent of 
native grass and forb establishment will be characterized in 2005 and discussed in the 2005 Consolidated 
Monitoring Report. 

The AlPI Wetland Mitigation Project has been monitored for the past five years. All Impleinentation and 
Functional iiionitoring results have indicated that the project is meeting its goals of creating wetlands. In 
2004, a wetland delineation was conducted in order to deternine the extent of jurisdictional wetlands 
created. Using the criteria established in the 1887 U.S. A i n y  Corp of Engineers Wetland Delineation 
Manual, 5.34 acres of wetlands have been created in the project area. Figure 1 shows the wetland 
boundaries in each basin. 

Impleinentation monitoring of the A1 P 1 Wetland Mitigation Project is now coinplete. DOE will continue 
Functional monitoring and inainteiiance of the project area as specified in the Legacy Management and 
Institutional Controls Plan. 
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f FQncb&al fidnitoring ' ' *  . Tlie Functional monitoring data suunnmy igpresented in Table 3. Area-specific species lists are found in 
Tables 3a tluougli 3c. Tlie survey parameters demonstrate that restored upland prairies are providing 
ecological benefit at the FCP. All parameters from all sites are better than baseline conditions. 
Native species coii-qosition is at or near tlie 50 percent criterion established by the Fernald Natural 
Resource Trustees. 

I 

The 2004 prairie data show that wlde tliere is inyrovenient over baseline conditions, restored prairies at 
tlie FCP have not reached tlie same quality as the upland prairie reference site. A review of the 
area-specific species lists indicate that a variety of non-native weeds and cool season passes are 
competing with seeded prairie species for resources. Also, native and non-native woody vegetation is 
becoming established in some areas. Enhanced management in the foiiii of burning, mowing, andor tlie 
use of inore selective herbicides should increase tlie establislmieiit of native prairie species. FCP prairie 
areas have been iilaiiitained tluougli mowing and herbicide use. These efforts will be continue in 2005. 
DOE is coiiniitted to iilaiiitaiiiing restored prairies pursuant to tlie Legacy Management and Institutioiial 
Controls Plan. 

Activities in 2005 
Implementation iiionitoriiig activities in 2005 will include vegetation swvival estimates in Paddys Run 
East and West and tlie Phase 2 Wetland Mitigation Project. Herbaceous cover estiiiutes will also be 
conducted in tlie Phase 2 Wetland Mitigation Project, as well as the North Pines. In addition, water levels 
will be measured in tlie Phase 2 Wetlands. Functional iiioiiitoiing will involve the characterization of 
restored forest conmiunities within ASPII, the North Woodlot, 'and the Southern Waste Units. 
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TABLE 1 
2004 PRECIPITATION DATA 

Palmer Drought Severity Index source: 
http://lwf.ncdc.noaa.gov/oa/climate/research/prelim/drought/palmer. html 
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FQAI: 10:63 Percent-Native: 48% 
(non native species are in bold) 

I I : Frequency I Relative 
! , Type .__.I CC ~ (specieslquadrat) ; 

1 forb ' 0 1  0.03 I 

Fre;cp;;cy 
A_mbrosia artemisiifolia icommon ragweed 1 forb ~ 0 I 0.23 i 3.6% 

0.5% 
raminoid ! -__L-.i _I__._ 0.17 7 2.6% 

1 ;  0.03 0.5% 
Andropogon gerardii , __ . . __ 

Common Name 
0.03 

I - Species ~- !---T- 7 Amaranthus a l b u s  I Pig weed =-forb _.._; --.:- 

Ambrosia t r i m  

Asclepias syricia .- - j Milkweed I forb--.- -_----- I 
Aster novae-angliae j New England aster ! forb 2 1  0.07 - 1 1 .O% 

Heath aster forb i J_-_ I 0.07 ! 1 .O% 

Cornus racemosa Gray dogwood - shmb..-.L 1 1 0.03 0.5% 

Aster pilosus 
Bouteloua curt ipenxa Side oats gramma graminoid i- 8 ~ 0.03 i 0.5% 
Carex cristatella __ ICrested sedge graminoid ! 3 _ _  I , 0.03 7 0.5% 

Elymus canadensis Canada wild rye 1 raminoid i.__ 6 j 0.30 I 4.6% 
2 '  0.03 0.5% Erechtites hieracifolia 

1 .O% 
Galium aparine lcieavers forb i 0 .L 0.03 0.5% 

1.5% 
0.10 I 1.5% 

1 .O% 

Monarda fistulosa 
Morus mbra 

Panicum clandestinum . - . - 0.07 
.. 0.40 I 6.2% 

0.20 I-" 3.1% 

Pilewort I forb .--- 
Erigeron annuus _____ /Daisy fleabane "--7 0 i 0.07 

_- I forb 1 3 :  0.10 
~ ._ 

... -- - 
Muhlenbergia schreberi 0.03 0.5% __ 

P@um virsatu?._ 
Parthenocissus cinquefolia. .... lvirginia c reeper - .  __._- vine .......... A... . .  j . .  -. 

Plant*r?9lL ..................... ........... . .  

!!_udbeckia hirta /Black-eyed S l w l -  ..... ____ I forb 1. . .  I.. 
___... Schizachyrium __- scoparium Little bluestem graminoid .L_.-._5_.-< ____ 

... - 

... . . . . . . . . .  

j Red-stemmed plantain i forb _ _ ~  . . 0 I 0.03 7 0.5% 
0.5% 

0.03 0.5% 
1 .O% 
0.5% 
0.5% 
2.1% 
1 .O% 

0.03 I 0.5% 
0.03 0.5% 

1.0% 
Creeping bent grass 0.5% 
Yellow rocket 0.5% 

0.03 0.5% 
0.50 7.7% 

Carduus nutans 0.03 0.5% 
Carum carvi Caraway 0.5% 

1 .O% 
0.27 4.1% 

Clrslum arvense Canada thistle 

0.07 1 .O% 
Clrsium vulgare - 1 bull thistle 
Conlum maculatum I Poison hemlock 

0.43 I 6.7% 
I 0.5% 

Daucus carofa 
Echlnochloa crus-gaF -1 Barnyard grass graminoid I 0 ; 0.03 
Fesfuca elatior [Tall fescue i graminoid i 0 -  i 0.17 2.6% 
Festuca prafensis . I 
Hordeum lubatum /Squirrel tail , , 

.-.-._____.__I- __- 
. .. :Gray headed c0n-r .- I . . . . fo rb .  _.L .;-e .. .1._0.03. _.:__ ... ..._____ Rafibidaeinnata .- .- 

........... ' 0.07 
Compass plant - 

_ _ ~  vitis sp. 

1 Queen Anne's lace 

Meadow fescue : graminoid 0 1 0.07 I 1 .O% 
Glechoma hederacea I Ground ivy __ I f o r b -  .... O i  0.13 I I 2.1% 

1 .O% ; 0.5% 
..... .. ! graminoid 0 ;  ._ 0.07 

0.03 ... ....... 
__ 

Lo l i lm perenne /Perennial rye 1 graminoid : _o ..:__ 
3.1% I_ 

I Black medic forb 0 0.03 0.5% 
0.20 Bush ! 3.!x!--.  I L... :. ___' L0nlcet-a maackii ........ L- .. . . 

Medicago lupulin~. . .... ____ . , , __I___ 

IYeUow sweet clover forb 0 0.07 1 .O% Melilotus officinK1k , . __ - - . . .  . . . . . . . .  ~ 

.............. -.-!?!!!bE!X -.-._---. !E... ..__: .... 0.. ......... -- 
@of applicable) 0 0.17 2.6% 

-:- - 4.6% 0.30 !Timothy - X a ? ? ! L L _ .  . 0.. ...... 
0.13 ! 2.1% 

Phleum pratense L 

Inarrowleaf plantain i forb :-. ! i 
0.5% 

Plantago lanceolafa 
0.03 

0.5% 
Poa trivialis 

0.03 j Door weed : forb 0 ,  
0.03 I 0.5% 

Polygonum aviculare I 
Polygonum persicaria [Spotted ladies thumb j forb _ j  0 : 
Rosa multiflora [Multiflora rose ; shrub ' 0 ; 0.17 j 2.6% 

jGlant foxtail 1 graminoid . 0 0.03 I 0.5% I grarninoid 0 0.03 I 0.5% 
Setaria faberi 
Setaria vlridis !Green foxtail 
Taraxacum officinale __ :Dandelion i forb ..--O 0.13 

0 0.40 
Trifolium repens 1White clover : forb _--o_---- 0.03 
Xanthium strumarium ; i forb 0 0.03 
CC = Coefficient of Conservatism Native Species: 1 2.63 

honeysuckle . .- 

Morus alba -. 0.03 0.5% 
............ --#!%TEE-.. __ .... __ .. graminoid- ____ ... - .............. __ 

- 
. .  

~ ? -  - 
i Roughstalk 0 j graminoid : bluegrass 

2.1% 
6.2% 
0.5% 
0.5% 

i 40.5% 

Trifolium pratense __ 1 Red clover i forb; _.____-__.I- 

FQAI = Floristic Quality Assessment Index 59.5% Non-Native Species: I 3.87 



Mean CC: 
Total Spp.: 

FQAI: 

Table 3A 
Area 1. Phase I Wetland Mitigation Upland Prairie 

2004 Functional Monitoring Data Summary 
<%- SL 

1.33 
64 

10.63 

Native Spp.: 
Non-Native Spp.: 

Percent Native: 

31 
33 

48% 



- *.a- Table 3C 
Eco Park Prairie 

2004 Functional Monitoring Data Summary 

Mean CC: 1.65 Native Spp.: 40 
Total-Spp.: 66 Non-Native-Spp.: 26 

FQAI: 13.42 Percent Native: 61% 

(non native species are in bold) 

I 
I : Frequency 1 Relative 
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Table 3C 
Eco Park Prairie 

2004 Functional Monitoring Data Summary 

I 1 Frequency 
I Type 1 CC ' (specieslquadrat) 1 Frequency 
__ .. .. - Species - Common Name 

Festuca pratensis- I Meadow fescue _ _  ---___ I graminoid / .  0 1 0.13 2.1% 
! 1.6% 

1 .O% 
Glechoma hederacea IGround ivy -.....- I forb i 0 7- 0.10 
Lactuca serriola 
Lepidium campestre [Field pepper weed 

- 

1 - I Prickly lettuce 

Phleum pratense 1 Timothy - 
Plantago lanceolata [ Narrowleaf plantain 0.5% 
Poa trivialis [Rough stalk bluegrass i graminoid i-.. 0 i 0.20 3.1% 

forb ' 0 0.07 1 .O% Polygonum convolvulus- I Black bindweed ___-. 

Polygonum persicaria I Spotted ladies thumb 1 forb I 0 - 0.03 i 0.5% 
- I forb j 0.5% 

I forb ~ 0 0.5% 
Potentilla recta 
Rumex crispus 

i forb ___ o i  0.03 0.5% 
Senecio glabellus i Butter weed j forb 0 0.03 1 0.5% 
Setaria glauca ]Yellow fox tail - j graminoid 1 0 I 0.03 I 0.5% 
Solanum carolinense 1 Horse nettle - [ forb i 0 j 0.40 6.3% 

j forb ~ 0 t :::: 1 0.5% 
Sonchus arvensis 
Trifolium repens I White clover 

__. __ - __ -__ I Rough fruited cinquefoil 
I Curly dock 
I-- ____ - _ _  

~ _ - _ _ _ _ _ _ _ _ _  __-- -. 

Saponaria officinalis I Soapwort __ 

1 
_____ 

________ - 
I forb I 0 j 0.5% ____-_.- _- - 1 Field sow thistle 

CC = Coefficient of Conservatism 
FQAl = Floristic Quality Assessment Index 
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Native Species: I _ _  4.50 1 70.3% 
Non-Native Species: j 1.90 j 29.7% 
I-- 
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