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Executive Summary 

Bull Creek Reservoir #4 has increased its water storage capacity for purposes of irrigation water.  

The reservoir has operated under normal procedures for the last two years. The area of interest is 

the newly inundated zone between the restricted water level and the new high water line.  Nine 

transects were placed and data collected at 5-meter increments for species and percent cover. 

Quadrats were broken into zone (above new high water line, newly inundated, and below 

restricted level) and wetland type (non-wetland, wetland, and fen). Data collected at each quadrat 

was used to calculate the Prevalence Index (PI), percent cover, and community type. The 

reservoir was filled and drained early in the growing season in 2010.  In 2011, the reservoir was 

filled and remained full into late July, approximately 2 months into the growing season.  In 2012 

the reservoir dropped below the restricted water level in early July, 3 weeks earlier than in 2011. 

Precipitation accumulations in 2012 were 63% of the precipitation accumulations of 2011 and 

80% of 2010 (NRCS 2012).     

 

Data analysis reveals that there has been an increase in vascular herbaceous cover between 2011 

and 2012. Carex and graminoid species have increased in both the newly inundated zone and the 

above new high water line.  The presence of Carex aquatilus, Carex utriculata, and Eleocharis 

palustris have contributed to this increase.  Shrub cover has increased but only above new high 

water line, within the newly inundated zone percent cover has remained relatively constant. The 

influencing shrub species are Salix monticola, Salix geyeriana, and Salix planifolia. 

 

The Prevalence Index (PI) is a weighted average wetland indicator status of all plant species in 

the sampling plot. Hydrophytic status of the community is represented rather than one based on a 

few dominant species. The average PI for each year indicates whether the vegetation community 

is hydrophytic within the different zones. In general the vegetation within the newly inundated 

zone has a lower PI in 2011 and 2012 than in 2010, indicating these communities are becoming 

more hydrophytic.  The area above the new high water level has an increased PI in 2011and 2012 

from 2010 although still within the hydrophytic vegetation range.  

The functional assessment total wetland index value decreased in 2012 from 2011 based on the 

2009 delineation.  The total wetland index value for 2012 equaled the total wetland index value 

for 2010 (2.91).  Key indices to the scoring decrease from 2011 to 2012 are the hydrogeomorphic 

index, vegetation index, and the Threatened, Endangered, and Sensitive Species (TESS) index.  

Within the newly inundated zone, wetland hydrology is now present, as determined by pool 

elevations and duration, and hydrophytic vegetation is present as well, determined by the PI 

values for 44 quadrats.  WestWater Biologists no longer consider 3.38 acres of wetland to be 

accurate. Approximately 4.28 acres of additional areas with wetland characteristics are believed 

to now be present, totaling 7.77 acres of wetland. The GMM assessment takes into account total 
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acreage when determining the total wetland index value (the total weighted index value per acre 

multiplied by total acres).  With the additional wetland acres the revised total wetland index 

value would increase to 5.67. 

Introduction 

 

Pursuant to special conditions stated in the Bull Creek Reservoir #4 permit modification, 

(Reference SPK-2008-00722), this report contains data collected August 2, 2012 and August 8 

and 9, 2011 compared to baseline assessment data collected at Bull Creek Reservoir #4 August 8 

and 9, 2010 (Bull Creek 2011, Bull Creek 2010).  The Grand Mesa Assessment Method (GMM) 

was completed during the August, 2012 and 2011, sampling period and is compared to the 

functional assessment conducted in August of 2010.     

The reservoir was filled briefly in 2010 and then drained; however, the reservoir operated under 

normal procedures in 2011 and 2012.  Normal operations consist of filling the reservoir to the 

high water mark until late spring and then releasing a portion of its water for irrigation 

throughout the summer.  Monitoring was conducted as per the 2011 Bull Creek Reservoir 

Wetland Monitoring Vegetation Sampling Protocol, Revised Field Season 2011 (Bull Creek 

2011a). As per the 2011 Bull Creek Reservoir Wetland Monitoring Vegetation Sampling 

Protocol, Revised Field Season 2011, additional transects were added in 2011 to improve 

assessment quality and the quantity of data collected in the inundation zone.  Transect data were 

broken down into zones reflecting changing in high water levels (Figure 1). 

The area of interest is the newly inundated zone between the restricted water level and the new 

high water mark.  The newly inundated zone consists of 3.38 acres of wetland existing between 

the restricted water (9,857.5 ft msl) line and the new high water line (9,864 ft msl) of the 

reservoir.  This area has now had two consecutive years of normal fill and drawdown operations. 

Additional transects were installed in 2011 to offset the initial transect plots from 2010 that were 

inundated during the survey period in 2011 because of the reservoir no longer needing to be 

drained completely with dam improvements.  The same transects were used in 2012 as in 2011 at 

Bull Creek Reservoir #4 and compared to the same transects at the control site, Bull Creek 

Reservoir #5.  

Precipitation accumulations from the Mesa Lakes SNOTEL site indicate 2012 had a lower total 

precipitation accumulation than in the previous 10 years (NRCS 2012).  The ten year average of 

precipitation accumulation is 35.06 inches.  2012 totaled 28.5 inches.  2011 had an unusually 

high accumulation of 44.8 inches and 2010 was average at 35.7 inches.  Daily snow depth 

measurements are also taken at this site and the peak snow depth was 68 inches in 2010, 77 

inches in 2011, and 57 inches in 2012.  Snow melt also happened much earlier in 2012, reaching 

zero inches on May 5
th

 as compared to June 15
th

 in 2011 and May 28
th

 in 2010. 2012 was a drier 

than average year. 

Vegetation Data 

 

Vegetation data was collected utilizing Daubenmire plots at 5-meter increments along 9 transects 

at Bull Creek #4 and 2 transects at Bull Creek #5, which serves as a control.  A plant 

identification biologist and a recorder were assigned to each transect.  Data is broken down by 
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species, plot, transects, cover, and structure. Summary of collected data is presented in Tables 1 

through 5.  Data was then further broken down by zone (above new high water line and newly 

inundated) and by wetland type (fen, wetland, non-wetland) within the zones based on the 2009 

delineation that was never verified by the COE. Wetland indicator status was assigned to each 

species and the Prevalence Index (PI) was performed for each plot.  The PI was then categorized 

by zone and wetland type.  

Control Site Bull Creek #5 

Total vegetation cover at Bull Creek Reservoir #5 for transect 5 declined in 2011 from 2010 but 

increased in 2012.  It appears that Carex species as well as shrub species experienced a decline in 

total cover in August 2011. These communities rebounded in 2012 and nearly all the 

communities have a greater average cover than in 2010. Total species never varied from year to 

year (Table 1).  Transect 5A was added in 2011 and when compared to 2012 vegetation cover 

there was an overall increase in 2012 in every community except shrub where there was a 

decrease in average cover (Table 2).  When both transect 5 and 5A are combined and the average 

vegetation cover calculated; average percent coverage increased from 111.6% in 2011 to 134.5% 

in 2012.  Species diversity increased from 8.5 to 11 (Table 3).  Shrub cover declined from 2011 

to 2012 (39.9% vs. 28.9%) but carex cover have drastically increased (67.7% vs. 97.7%). 

Table 1. Average Cover Bull Creek Reservoir #5 Transect 5 by Vegetation Cover by Community 

for 2010, 2011, and 2012. 

2010 August Bull Creek #5 Transect Cover by Community 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

91.7 5.6 97.3 0.0 9.4 0.0 0.0 97.3 106.7 5 BC #5 

2011 August Bull Creek #5 Transect Cover by Community 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

67.3 2.5 69.8 0.0 5.0 0.0 0.0 69.8 74.8 5 BC #5 

2012 August Bull Creek #5 Transect Cover by Community 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

98.4 5.3 103.8 0.0 8.4 0.0 0.0 103.8 112.2 5 BC #5 

 

Table 2. Average Coverage and Community Data for the Newly Installed Transect 5A at Bull 

Creek Reservoir #5 for 2011 and 2012. 

2011 August Bull Creek #5A Transect Cover by Community 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

68.0 0.5 68.5 7.0 67.9 5.0 0.0 75.5 148.4 12 BC #5A 

2012 August Bull Creek #5A Transect Cover by Community 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

97.1 2.0 99.0 3.5 44.4 5.0 4.8 102.5 156.7 17 BC #5A 

 

  



 

WestWater Engineering                                        Page 4 of 21                                            December 2012 
 

Table 3. Average Coverage and Community Data for both Transects 5 and 5A for 2011 and 2012. 

2011 August Bull Creek #5 Cover by Community Transect 5 and 5A 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

67.7 1.4 69.1 3.9 39.9 2.8 0.0 73.0 115.6 15 
BC #5 and 

5A 

2012 August Bull Creek #5 Cover by Community Transect 5 and 5A 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species Transect 

97.7 3.4 101.1 2.0 28.9 2.8 2.7 103.1 137.5 18.0 
BC #5 and 

5A 

 

Bull Creek Reservoir #4 

The reservoir was filled to the new high water line (9,864 ft msl) which peaked on June 8, 2012.  

In 2011 the reservoir reached the high water mark on July 8, a full month later than in 2012.   

(Table 4). The water level dropped below the restricted water line (9857.5 ft msl) between July 7 

and July 14, 2012.  This is three weeks earlier than in 2011 in which the water level dropped 

below the restricted water line between July 29 and August 5. The newly inundated zone 

between 9857.7 and 9864 ft msl was inundated with water for 3 weeks longer in 2011 than in 

2012 

Table 4. Bull Creek Reservoir #4 pool elevation for 2011 and 2012 provided by John Groo. New 

high water line is 9864 ft msl and the restricted water line is 9857.5 ft msl. 

Date 
Pool Elevation 

(ft msl) Date 
Pool Elevation 

(ft msl) 

7/8/11 9,864.00 6/8/12 9,864.00 

7/15/11 9,863.00 6/16/12 9861.81 

7/22/11 9860.75 6/23/12 9861.61 

7/29/11 9858.03 6/30/12 9859.52 

8/5/11 9854.5 7/7/12 9857.9 

8/12/11 9850.73 7/14/12 9856.7 

8/20/11 9847.79 7/21/12 9854.4 

8/27/11 9845.07 7/28/12 9851.9 

9/2/11 9840.00 8/4/12 9852.6 

 

Photos were taken at each plot for 2011 and 2012.  Each plot placement will vary slightly from 

year to year because each individual plot was not pinned for permanent placement.  It was 

determined that permanent placement of each plot was not necessary to show trends in 

vegetation establishment or deterioration.  Photo comparisons are depicted in Appendix C. 
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Individual Transect Trends at Bull Creek Reservoir #4  

Over the three years of this monitoring study, the vegetation along each transect at Reservoir 4 

displayed unique dynamics in total vegetation cover. Transect 4, in particular, exhibited dramatic 

year to year variation. The overall vegetation cover was steady from 2010 to 2011, but then 

increased an average of 36% from 2011 to 2012.   

Transect 1 has had a steady increase in vegetation cover due to the increase in forb cover despite 

a loss in Carex aquatilus cover. Increases in forbs are mainly from an increase in Danthonia 

intermedia, Plagiobathrys scouleri, and Rorippa curvipes that replaced Potentilla pulcherrima, 

Taraxacum offininale, and Fragaria virginiana. There was a slight decrease in carex cover in 

transect 1A in 2012 with a decrease in Carex aquatilus but an increase in Carex utriculata. There 

was a large increase in forbs driven by Plagiobathrys scouleri and Rorippa curvipes. 

Forb cover dropped nearly 50% while shrub cover remained nearly steady in transect 2 between 

2011 and 2012.  Increase in forbs are from Dugaldia hoopesii, Mertensia ciliate, Streptopus 

fassettii, Viola adunca, while Pyrola minor has been added to the Salix monticola and Salix 

geyeriana shrub cover. Transect 2A had an increase in forbs with an increase in Rorippa 

curvipes, Ranunculus reptans, and Equisetum arvense. Salix monticola decreased in 2012 in the 

shrub community for this transect. 

Transect 3 more than doubled its forb cover and shrub cover increased by 50% between 2011 

and 2012.  Forb cover increases were driven by Aconitum columbianum, Distegia involucrata, 

Psychrophila leptosepala, and Viola adunca. Shrub cover increased 13 fold in Salix monticola 

and 3 fold in Pentaphylloides floribunda which more than compensated for declines in Pyrola 

minor and Salix planifolia. Picea engelmannii was identified in transect 3A along with an 

increase in Salix monticola. Graminoids increased four times with the presence of Calamogrostis 

canadensis.  There was a decrease in carex in 2012 in transect 3A; changing from a Carex 

aquatilus dominated community to a Carex saxatilis and Carex utriculata dominated 

community. Change in composition in the shrub community with the addition of Salix geyeriana 

to Salix planifolia and Salix monticola occurred in 2012 in transect 3B. 

Doubling in both forbs, primarily Ranunculus reptans, and carex species, mainly Carex 

utriculata and Carex aquatilus was the driving force in the recovery in vegetation in transect 4 in 

2012.  Picea engelmannii was also observed in two plots this year. Carex species tripled between 

2011 and 2012 in transect 4A driven mostly by Carex aquatilus, but there was also an increase in 

Carex utriculata. Forbs increased significantly with the addition of several species in small 

quantities.  

 

Comparing Vegetation Cover in the Different Zones  

 

Total average cover increased from 2011 to 2012 in both the above new high water line and 

newly inundated zone.  There was a decrease in average cover in 2011 from 2010.  Average 

cover nearly rebounded in 2012 to 2010 levels in the above new high water zone, but not so in 

the newly inundated zone.  Above new high water line carex cover doubled in 2012 from 2011, 

graminoids quadrupled and shrubs increased slightly.  Within the newly inundated zone the 
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largest increase in vegetation community was in forbs. Carex and graminoids increased in the 

newly inundated zone as well in 2012 from 2011. Data is depicted in Table 5.  

 

Table 5. Total Average Cover Vegetation Cover by Community and Zone for 2010, 2011, and 2012. 

2010 August Bull Creek #4 Transect 1- 4 Average Cover by Community and Zone 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species ZONE 

15.0 14.1 29.1 30.6 44.1 5.9 6.1 59.8 118.2 38 
Above High 

Water 

49.6 9.5 59.2 30.5 46.6 4.5 11.5 89.6 152.3 54 
Newly 

Inundated 

14.9 15.7 30.5 15.7 0.0 0.0 1.3 46.2 47.5 28 

Below 

Restricted 

Level 

2011 August Bull Creek #4 All Transects Average Cover by Community and Zone 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species ZONE 

9.1 3.9 13.0 42.9 25.0 8.0 3.2 56.0 92.1 62 
Above High 

Water 

39.9 2.3 42.2 3.0 23.3 0.5 3.6 45.3 72.5 39 
Newly 

Inundated 

29.0 6.5 35.5 6.0 1.5 0.0 18.1 41.5 61.2 16 
Below 

Restricted 

Level 

2012 August Bull Creek #4 All Transects Average Cover by Community and Zone 

Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Total Species ZONE 

18.1 11.9 30.0 38.8 31.6 8.0 6.1 68.8 114.6 63 
Above High 

Water 

45.4 7.9 53.3 17.7 22.8 0.0 5.8 71.0 99.6 50 
Newly 

Inundated 

39.1 20.4 59.6 23.5 12.9 0.0 10.2 83.0 106.1 21 

Below 

Restricted 

Level 

Species Richness at Bull Creek Reservoir #4 

In 2012 there were 63 species above new high water line and 50 species in the newly inundated 

zone.  2011 also exhibited the same pattern with 62 species in the above new high water line 

zone and 39 species within the newly inundated zone.  This is in contrast to 2010 where the 

newly inundated zone hosted 54 species compared to the above new high water line zone which 

had 38 species. Data is found in Table 5.  

Vegetation Cover by Wetland Type and Zone per Transect 

In 2009 a wetland delineation was performed by WestWater Engineering biologists.  The 

wetland delineation was withdrawn and never verified by the COE. However; in order to more 

accurately explain the changes in species composition and diversity throughout the newly 

inundated zone and above the new high water line the wetland boundaries of 2009 are being 
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used.  Changes in species composition and diversity in the wetland and fen areas over time, as 

well as previously non-wetland areas as the water level is increased will determine whether 

wetlands and fens are being affected and whether wetland areas are increasing. Data has been 

broken down into wetland type, zone, and transect. Transects 1 and 1A represent an area of Bull 

Creek Reservoir #4 where in 2009 no wetland or fen areas were identified.  Transects 2 and 2A 

are within an identified wetland area. Transects 3, 3A, and 3B run through fen, wetland, and non-

wetland areas and the same is true for transects 4 and 4A. Species information by transect, 

community, and wetland type can be found in Table 6. 

In transect 1 in the above new high water line non-wetland zone, shrub cover was dominant in 

2010 (99.5%), then virtually disappeared in 2011 (0%) with the loss of Salix geyeriana, and 

began to reappear in 2012 (9.3%) replaced by Pentaphylloides floribunda.  Forb cover has 

steadily increased over the monitoring period (38.8% in 2010, 69.7% in 2011, and 80.7% in 

2012).  In the non-wetland within the newly inundated zone total graminoids didn’t vary much 

from year to year however; species composition changed from graminoid dominated in 2010 to 

carex dominated, driven by the replacement of Deschampsia caespitosa and Poa fendeleri with 

Cares aquatilus and Carex utriculata. Eleocharis palustris began to appear in 2012 as well.  The 

largest difference between 2010 and 2011 was the loss of all shrub, tree, and bryophyte 

communities. That trend continued in 2012. 

Transect 1A is completely within the newly inundated/non-wetland area.  There was very little 

change between 2011 and 2012.  There was a slight decrease in carex cover and an increase in 

forb cover in 2012.  

Above the new high water line in an identified wetland, there was a complete loss of graminoid 

cover (Poa fenderleri) from 2010 (24.9%) to 2011 (0%) along transect 2. There was a slight 

recovery in 2012 (2%).  Graminoid cover was replaced by carex cover in 2011 (10%) with the 

presence of Carex illota, but carex species disappeared completely in 2012 (0%).  Forb cover 

increased in the second year of monitoring then dropped to original levels in the third year 

(22.5% in 2010, 41.4% in 2011, and 23% in 2012). Shrubs remained relatively constant during 

the three years of monitoring with the presence of Salix geyeriana and tree species (not observed 

in 2010) increased in 2011 then dropped in 2012.  Within the wetland/newly inundated zone 

carex species (Carex aquatilus and Carex utriculata) have begun to appear. Forb cover has 

dropped significantly from the 2010 observations. Shrubs remained consistent in 2010 and 2011 

but decreased slightly in 2012, changing from Salix geyeriana to Salix monticola dominated. 

Tree species and bryophytes that were observed in 2010 were not observed in both 2011 and 

2012. Placement of the quadrats and observer error could be a factor. 

Transect 2A, which is found completely within the wetland/newly inundated zone, had an 

increase in forb cover (2.4% in 2011 and 19.1% in 2012) driven by Rorippa curvipes, 

Ranunculus reptans, and Equisetum arvense. This was the only major change in community 

cover; although Eleocharis palustris has begun to appear in 2012.  

Transect 3 runs through wetland, fen, and non-wetland areas. In the non-wetland area found 

above the new high water line carex cover decreased in 2011 then increased in 2012 (11.5% in 

2010, 3.3% in 2011, and 15% in 2012).  Forb cover doubled in 2012 from 2010 and 2011 (42% 

vs. 82.7%) and shrub cover nearly disappeared (99.5% in 2010, 4.3 % in 2011, and 0.7% in 
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2012).  Wetland areas found above the new high water line also saw a decrease in shrub cover 

with the loss of Salix planifolia and an increase in forbs in 2012. Carex species (Carex 

utriculata) were not observed at all in 2012 in the wetland area above the new high water line.  

Carex cover decreased from 2010 (55%) to 2011 (15%) and increased slightly in 2012 (20%) in 

the fen area above the new high water line, but increased slightly in the fen within the newly 

inundated zone over the monitoring period, driven by Carex utriculata. Shrub cover decreased in 

the fen in both zones from 2010 to 2011, but increased in 2012.  Forbs increased in the fen in 

both zones in 2012 after a decrease was observed in 2011. More obligate and facultative wet forb 

species were observed in 2012. 

Non-wetland areas contain the majority of the quadrats for transect 3A. Non-wetland areas above 

the new high water line had an increase in carex cover (0.1% vs. 17.5%) and an increase in shrub 

cover (4.8% vs. 27%) with the increase in cover being Salix monticola. The major change in the 

non-wetland area within the newly inundated zone was an increase in graminoid cover 

Calamogrostis canadensis and Eleocharis palustris (6.9% vs. 30.5%).  The wetland area above 

the new high water line had an increase in shrub cover also driven by Salix monticola.   

In transect 3B the majority of the quadrats are found in fen. The fen within the newly inundated 

zone decreased in carex cover (51.9% vs. 28.3%) with the loss of Carex aquatilus and Carex 

illota to Carex saxatilis and Carex utriculata, and increased in forb (4.7% vs. 23.3%) and shrub 

cover (18.1% vs. 42.8%) driven by Salix planifolia. In the non-wetland area above the new high 

water line carex and graminoid cover increased and changed to the dominant community type 

with the appearance of Eleocharis palustris and Calamogrostis canadensis and the increase of 

Carex utriculata.  Forbs, shrubs, and tree species were not observed at all in 2012. This is the 

same trend for the wetland area within the newly inundated zone. 

The largest change in the wetland area above the new high water line in transect 4 was the 

increase in graminoid cover in 2012.  The non-wetland area above the new high water line had 

the greatest change in 2011 from 2010 in forb and bryophyte cover which decreased 

dramatically.  Cover in all community types remained relatively consistent in 2011 and 2012.  

There was an increase in carex and graminoid cover in 2012 within the fen above the new high 

water line driven by increases in Carex aquatilus and the appearance of Calamogrostis 

canadensis. All graminoid cover had a significant increase.  The fen within the newly inundated 

zone had an increase in carex cover from 2011 to 2012, but 2012 observations were relatively 

close to 2010. 

 Transect 4A is found completely within the newly inundated zone and has wetland, fen, and 

non-wetland areas. Within the non-wetland area the largest change from 2011 to 2012 is the 

increase in carex, graminoid, and shrub cover.  Both the wetland and fen quadrats had an 

increase in carex and forb cover between the two years.  
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Table 6. Average Percent Cover by Vegetation Community, Zone, Wetland Type and Transect. 

Transect 
Wetland 

Type/Zone 
Year Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Ttl Veg Species 

T 1 

Non-Wetland 

Above New 

High Water Line 

2010 0.0 16.6 16.6 38.8 99.5 0.0 0.0 55.4 154.9 8 

2011 1.4 17.4 18.9 69.7 0.0 0.0 0.0 88.6 88.6 20 

2012 2.9 7.9 10.7 80.7 9.3 0.0 0.0 91.4 100.7 23 

Non- Wetland 

Newly 

Inundated Zone 

2010 2.9 25.7 28.6 49.6 14.6 7.1 13.3 78.2 113.3 20 

2011 34.3 0.9 35.2 2.7 0.0 0.0 0.0 37.9 37.9 7 

2012 24.9 3.6 28.4 32.3 0.0 0.0 0.0 60.7 60.7 13 

T 1A 

Non- Wetland 

Newly 

Inundated Zone 

2011 73.3 0.8 74.1 2.9 0.5 0.0 0.0 77.0 77.5 9 

2012 65.3 0.4 65.7 19.0 0.0 0.0 0.0 84.6 84.6 10 

T 2 

Wetland 

Above New 

High Water Line 

2010 0.0 24.9 24.9 22.5 74.6 0.0 0.0 47.4 122.0 7 

2011 10.0 0.0 10.0 41.4 71.7 40.0 2.0 51.4 165.1 12 

2012 0.0 2.0 2.0 23.0 82.0 18.0 1.0 25.0 126.0 12 

Wetland/Newly 

Inundated Zone 

2010 0.0 0.0 0.0 93.3 99.5 16.7 26.7 93.3 236.2 6 

2011 1.0 0.0 1.0 3.3 99.5 0.0 0.0 4.3 103.8 4 

2012 3.3 0.0 3.3 11.7 63.3 0.0 0.0 15.0 78.3 4 

T 2A 
Wetland/Newly 

Inundated Zone 

2011 17.0 0.3 17.3 2.4 36.9 0.0 6.0 19.7 62.6 9 

2012 17.3 5.5 22.7 19.1 33.6 0.0 9.5 41.8 85.0 12 

T 3 

Non-Wetland 

Above New 

High Water Line 

2010 11.5 0.0 11.5 42.0 99.5 0.0 0.0 53.5 153.0 7 

2011 3.3 0.0 3.3 43.0 4.3 0.0 6.7 46.3 57.3 16 

2012 15.0 0.0 15.0 82.7 0.7 0.0 23.3 97.7 121.7 18 

Wetland 

Above New 

High Water Line 

2010 11.5 0.0 11.5 12.5 81.5 0.0 0.0 24.0 105.5 9 

2011 1.5 0.0 1.5 31.8 5.3 0.0 10.0 33.3 48.5 13 

2012 0.0 0.0 0.0 37.5 10.0 0.0 11.0 37.5 58.5 10 

Fen/Above New 

High Water Line 

2010 55.0 5.0 60.0 20.3 85.0 0.0 0.0 80.3 165.3 9 

2011 15.0 0.0 15.0 19.3 16.5 0.0 0.0 34.3 50.8 10 

2012 20.0 2.5 22.5 60.0 61.5 0.0 12.5 82.5 156.5 15 

Fen/Newly 

Inundated Zone 

2010 34.0 2.1 36.1 25.1 68.8 0.1 5.3 61.1 135.2 25 

2011 35.9 7.0 42.9 5.1 13.3 0.0 3.0 48.0 64.3 15 

2012 41.0 4.0 45.0 23.6 13.5 0.0 6.7 68.6 88.8 20 
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Transect 
Wetland 

Type/Zone 
Year Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Ttl Veg Species 

T 3A 

Non-Wetland 

Above New 

High Water Line 

2011 0.1 3.3 3.4 26.8 4.8 0.0 0.8 30.1 35.6 17 

2012 17.5 0.0 17.5 26.8 27.0 0.0 3.8 44.3 75.0 15 

Non- Wetland 

Newly 

Inundated Zone 

2011 21.2 6.9 28.1 0.8 74.2 0.0 0.0 28.9 103.1 10 

2012 11.9 30.5 42.5 2.9 65.5 9.1 0.0 45.4 119.9 16 

Wetland/Above 

New High 

Water Line 

2011 0.0 0.8 0.8 45.0 1.6 0.0 7.5 45.8 54.9 14 

2012 7.8 0.8 8.5 52.3 68.3 0.0 16.3 60.8 145.3 15 

T 3B 

Non-Wetland 

Above New 

High Water Line 

2011 15.0 0.0 15.0 62.7 63.2 17.1 0.0 77.7 157.9 20 

2012 35.8 19.2 55.0 0.0 0.0 0.0 0.0 55.0 55.0 4 

Wetland/Newly 

Inundated Zone 

2011 10.0 0.0 10.0 3.5 20.0 0.0 0.0 13.5 33.5 4 

2012 30.0 20.0 50.0 0.0 0.0 0.0 0.0 50.0 50.0 2 

Fen/Newly 

Inundated Zone 

2011 51.9 2.6 54.4 4.7 18.1 0.0 9.2 59.1 86.4 11 

2012 28.3 2.2 30.6 23.3 42.8 0.0 7.8 53.9 104.4 12 

T 4 

Wetland/Above 

New High 

Water Line 

2010 99.5 0.0 99.5 0.0 0.0 0.0 0.0 99.5 99.5 1 

2011 80.0 10.0 90.0 0.5 0.0 0.0 0.0 90.5 90.5 3 

2012 115.0 85.0 200.0 0.0 0.0 0.0 0.0 200.0 200.0 3 

Non-Wetland 

Above New 

High Water Line 

2010 50.0 0.0 50.0 160.0 0.0 0.0 80.0 210.0 290.0 6 

2011 30.0 0.0 30.0 16.8 0.0 0.0 15.0 46.8 61.8 6 

2012 42.5 0.0 42.5 13.5 0.0 50.0 15.0 56.0 121.0 9 

Fen/Above New 

High Water Line 

2010 20.0 0.0 20.0 23.0 99.5 99.5 40.0 43.0 282.0 4 

2011 10.0 0.0 10.0 3.5 10.0 0.0 10.0 13.5 33.5 5 

2012 65.0 95.0 160.0 10.0 90.0 15.0 0.0 170.0 275.0 6 

Fen/Newly 

Inundated Zone 

2010 95.6 14.8 110.4 24.2 39.9 0.0 19.2 134.7 193.8 17 

2011 60.0 0.1 60.1 0.8 22.2 0.0 15.6 60.8 98.6 11 

2012 105.6 3.6 109.1 0.7 24.3 0.0 11.7 109.8 145.8 11 
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Transect 
Wetland 

Type/Zone 
Year Carex Gram All Gram Forb Shrub Tree Bryophyte VascHerb Ttl Veg Species 

T 4A 

Wetland/Newly 

Inundated Zone 

2011 32.9 0.0 32.9 0.5 0.0 2.3 0.0 33.4 35.6 5 

2012 58.6 0.7 59.3 30.4 1.4 0.0 13.6 89.7 104.7 15 

Fen/Newly 

Inundated Zone 

2011 21.6 0.4 22.1 2.5 12.9 3.8 11.3 24.6 52.4 10 

2012 72.5 12.5 85.0 22.6 6.9 0.0 25.8 107.6 140.3 17 

Non- Wetland 

Newly 

Inundated Zone 

2011 18.3 5.0 23.3 10.0 51.6 0.0 0.0 33.3 84.9 9 

2012 42.0 45.0 87.0 5.6 57.0 0.0 0.0 92.6 149.6 12 
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Prevalence Index 

 

The Prevalence Index (PI) is a weighted average wetland indicator status of all plant species in 

the sampling plot. Hydrophytic status of the community is represented rather than one based on a 

few dominant species.  Calculating the PI for the vegetation community will in general indicate 

if the vegetation is becoming more or less hydrophytic.  Values equal to or less than 3.0 are 

hydrophytic and values greater than 3.0 are non-hydrophytic. 

 

Comparing Prevalence Index in the Different Zones 

 

PI was calculated for each year for the different zones and is depicted in Table 7.  The average PI 

for each year indicates the vegetation community is hydrophytic within the different zones. In 

general the vegetation within the newly inundated zone has a lower PI in 2011 and 2012 than in 

2010, indicating these communities are becoming more hydrophytic.  The area above the new 

high water level has an increased PI in 2011and 2012 from 2010, although still within the 

hydrophytic vegetation range.  

 
Table 7. Prevalence Index Average in the Different Zones 

Year 

Prevalence Index Average Above New 

High Water Zone 

Prevalence Index Average Newly 

Inundated Zone 

2010 2 2.1 

2011 2.7 1.4 

2012 2.4 1.6 

 

Prevalence Index by Wetland Type and Zone 

 

The quadrats were then further divided into wetland type within those zones found in Table 8.    

In 2010 the average PI was 3.2 in the non-wetland newly inundated zone and would therefore not 

have been considered hydrophytic vegetation.  In 2011 and 2012 the average PI had dropped to 

1.2 and 1.4.  This is a significant change toward hydrophytic vegetation. This appears to be from 

the increase in Carex aquatilus and Carex utriculata. In the fen area above the new high water 

line the average PI has steadily increased over the three years, however; within the fen in the 

newly inundated zone the average PI has remained consistent.   There didn’t appear to be a trend 

in any of the other wetland type/zone regarding the average PI other than the average PI is within 

the hydrophytic vegetation range in all years.  

 

Table 8. Prevalence Index Average by Wetland Type and Zone. 

Year 

Prevalence Index Average 

Above New High Water 

Zone Fen 

Prevalence Index Average 

Above New High Water 

Zone Wetland 

Prevalence Index Average 

Above New High Water 

Zone No Wetland 

2010 1.2 2 2.1 

2011 2 2.5 2.9 

2012 2.2 2.5 2.4 
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Year 

Prevalence Index Average 

Newly Inundated Zone           

Fen 

Prevalence Index Average 

Newly Inundated Zone 

Wetland 

Prevalence Index Average 

Newly Inundated Zone             

No Wetland 

2010 1.6 2.6 3.2 

2011 1.6 1.6 1.2 

2012 1.7 2 1.4 

 

Prevalence Index by Wetland Type and Zone per Transect 

 

Quadrats divided by wetland type and zone were separated by transect to look at individual areas 

around Bull Creek Reservoir #4 and the average PI value (Table 9). Most of the average PI 

values varied slightly between years but remained relatively consistent, but there were PI values 

that changed from non-hydrophytic to hydrophytic or vice versa over time.   

 

In transect 1 above the new high water line the average PI has changed from 2.3 in 2010 

(hydrophytic vegetation) to 3.7 in 2011 and 3.4 in 2012, which is non-hydrophytic and appears to 

be driven by the loss of shrubs species mainly Salix geyeriana. The opposite was found in the 

same transect in the newly inundated zone.  The average PI was 3.2 in 2010 (non-hydrophytic) to 

1.3 in 2011 and 1.6 in 2012 (hydrophytic) led by the increase of Carex aquatilus, Carex 

utriculata, and Eleocharis palustris. 

 

There was a dramatic change in transect 3 in the wetland area above the new high water line.  

The average PI in the wetland above the new high water line went from 1.4 in 2010 to 2.5 in 

2011 and 3.1 in 2012, changing from hydrophytic to non-hydrophytic. There are only two 

quadrats in this zone/wetland type and appears to stem from the loss of carex and shrub species 

and the increase in forbs. 

 
Table 9. Average Prevalence Index by Wetland Type and Zone per Transect. 

Transect Year 

Non-

Wetland 

Above New 

High Water 

Line 

Non-

Wetland 

Newly 

Inundated 

Zone 

Wetland 

Above New 

High Water 

Line 

Wetland 

Newly 

Inundated 

Zone 

Fen 

Above New 

High Water 

Line 

Fen 

Newly 

Inundated 

Zone 

T 1 

2010 2.3 3.2         

2011 3.7 1.3         

2012 3.4 1.6         

T 1A 
2011   1         

2012   1.3         

T 2 

2010     2.4 2.6     

2011     2.6 1.4     

2012     2.8 1.4     

T 2A 
2011       1.9     

2012       2     
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Transect Year 

Non-

Wetland 

Above New 

High Water 

Line 

Non-

Wetland 

Newly 

Inundated 

Zone 

Wetland 

Above New 

High Water 

Line 

Wetland 

Newly 

Inundated 

Zone 

Fen 

Above New 

High Water 

Line 

Fen 

Newly 

Inundated 

Zone 

T 3 

2010 1.3   1.4   1.2 1.8 

2011 2.5   2.5   2.2 1.4 

2012 2.8   3.1   2 1.6 

T 3A 
2011 2.9 1.1 2.7       

2012 2.5 1.4 2.1       

T 3B 
2011 2.3     1.1   1.3 

2012 1.1     1.4   1.5 

T 4 

2010 2.5   1   2.3 1.4 

2011 2.2   1.2   2.1 1.5 

2012 2.5   1.4   1.5 1.3 

T 4A 
2011   1.5   1.4   2.5 

2012   1.5   2.4   2.3 

 

Functional Assessment 

 

The GMM was used to assess the functional attributes of wetlands that have reestablished in the 

interim of fill restrictions imposed on the dam.  The GMM is a wetland assessment method 

specifically designed to assess function and value of wetlands on the Grand Mesa between the 

elevations of 9,000 and 11,000 feet above sea level (GMM 2009).  

The purpose of the 2010 functional assessment is to establish baseline data for existing 

conditions at Bull Creek Reservoir #4.   As the reservoir is filled and drawn down during the 

growing season each year, the assessment will document functional changes in wetlands as a 

result of the periodic inundation.  The 2012 assessment was conducted on August 2, 2012 after 

two consecutive years of normal fill and drawdown operations were completed.  GMM 

assessment forms were completed by two Army Corp of Engineers (COE) representatives and 

six WestWater (WWE) biologists.   

The survey area around Bull Creek Reservoir had a total weighted index score of 0.86 per acre, 

or a total wetland index value of 2.91 (0.86 per acre multiplied by 3.38 acres) for 2012.  This is 

the index value determined using the 2009 wetland delineation acres.  The 3.38 acres of wetland 

within the newly inundated zone consists of a 3-ft fringe wetland around most of the reservoir 

with adjacent wetland and fen areas.  Fens in the newly inundated zone make up approximately 

1.14 acres (34%) of the total 3.38 acres of wetland.  

Within the newly inundated zone, wetland hydrology is now present, as determined by pool 

elevations and duration, and hydrophytic vegetation is present as well, determined by the PI 

values.   WestWater Biologists no longer consider 3.38 acres of wetland to be accurate. 

Approximately 4.28 additional acres of areas with wetland characteristics are believed to now be 
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present (Figure 2). There are 44 quadrats within the newly inundated zone in previous non-

wetland areas along 4 different transects. The individual PI values for each quadrat indicate 

hydrophytic vegetation.  The area within the newly inundated zone, connecting the previously 

identified wetlands, and encompassing the quadrats with hydrophytic vegetation was used to 

approximate the additional acres with wetland characteristics.   

The GMM assessment takes into account total acreage when determining the total wetland index 

value (the total weighted index value per acre multiplied by total acres).  With the additional 

wetland acres the revised wetland index value per acre for 2012 would change to .73 and the 

revised total wetland index value would increase to 5.67.  15% of the revised total wetland would 

consist of fen (1.14 acres). A revised page 1 of the GMM assessment for 2012 is included in 

Appendix A with the 2012 GMM assessment. 

The functional assessment completed in 2011 scored a 0.94 total weighted index per acre for the 

Bull Creek wetlands and a 3.17 total weighted index value. 2010 scored the Bull Creek wetlands 

with a total weighted index score per acre of 0.86 and a total weighted index value of 2.91 for the 

functional assessment.  

Key indices with a scoring decrease from 2011 to 2012 are the hydrogeomophic index (0.67 in 

2012, 0.78 in 2011), vegetation index (0.74 in 2012, 0.80 in 2011), and the Threatened, 

Endangered, and Sensitive Species (TESS) index (0.54 in 2012, 0.64 in 2011).  The major 

difference between 2012 and 2010 was the decrease in hydrogeomorphology condition index 

(0.67 in 2012 and 0.74 in 2010), recreation index (0.49 in 2012 and 0.38 in 2010), and buffer 

condition index (0.44 in 2012 and 0.37 in 2010).  Individual index values for each year are 

depicted in Table 10. 

Table 10. Index Value Comparisons for 2010, 2011, and 2012. 

Scoring Indices Index Value 2010 Index Value 2011 Index Value 2012 

1.0 Hydrogeomorphology              

Condition Index 
0.74 0.78 0.67 

2.0 Vegetation Index 0.77 0.80 0.75 

3.0 Water Quality Index 1.0 1.0 0.90 

4.0 Wildlife Habitat Index 0.62 0.72 0.60 

5.0 TESS Index 0.55 0.64 0.54 

6.0 Recreation Index 0.38 0.70 0.49 

7.0 Buffer Condition Index 0.37 0.40 0.44 

Total Wetland Index Value 2.91 3.17 5.67 
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The hydrogeomorphology condition index score increased in nearly every area from 2010 to 

2011.  However, in 2012 the index score dropped below 2010 in every area of the scoring 

criteria.  The hydrogeomorphic index was heavily influence by the completion of construction to 

the dam prior to the 2010 season and to normal operating procedures that were returned in 2011. 

Detrimental effects from inundation to a larger area were not apparent during the first year of 

observation (2011), but effects during the second year have decreased the functional assessment 

score in 2012.  

Changes to the hydrogeomorphology condition index were the largest between 2011 and 2012 

and is worth 25% of the functional assessment.  The amount of wetland surface area that has 

been negatively impacted by altered surface or subsurface flow patterns increased from 0% to 

5% to 15% in 2012.  This value score is based on the percentage of the entire wetland that is 

impacted from surface or subsurface flow disturbances indicated as moderate to slightly severe 

in both 2011 and 2012. The condition of the wetland habitat that has been negatively impacted 

by altered surface or subsurface flow patterns changed from excellent to very good in 2012.  It 

was determined the flow regime is mildly impaired and is close to its potential. This is slightly 

more impaired than in 2011 when it was determined there had been no disruption to the 

hydrologic regime and the condition of habitat is at or very near its potential.  Scoring criteria is 

related to the condition of the negatively impacted area as wetland habitat and should be 

averaged for its total habitat value for potential use by aquatic species, reptiles, herbivores, birds, 

and predators that are common to the undisturbed portions of the same wetland.  The rates of the 

negative effects of altered surface and subsurface flow patterns on soil condition increased from 

non-occurring to slight in 2012.  Rates were determined based on whether impacted areas have 

altered flow patterns that increase soil compaction, reduce infiltration capability, induce surface 

crust, or cause erosion.   

The vegetation index decreased slightly from 2011 and 2010 to 2012 and is 25% of the function 

assessment score.  Percent bare soil decreased in 2012 from 5% to 15% in 2011 to 0% to 5%.  

The number of species with greater than 10% projected cover decreased in 2012.  It was 

estimated the number of species present to be greater than 18 in all three years but the number of 

dominant species decreased from 5 (or more) to 4 in 2012. The wetland area impacted by 

disturbances, the intensity of the disturbances, and the frequency of the disturbances were all at a 

greater percentage in 2012 than in 2011 and in 2010.  The wetland area impacted by disturbance 

increased from 5% to 15% in 2011 and 2010 to 15% to 25% in 2012.  The intensity of the 

impacts of the disturbed area increased from slight to slightly moderate and the frequency of 

disturbance increased slightly.  Vegetation cover and structure in general increased in both 2011 

and 2012 from 2010.  

The decrease in TESS index score mainly was in species structure and diversity.  The fen area 

impacted by disturbance increased from 5% to 15% in 2011 and 2010 to 15% to 25% in 2012. 

The intensity of the disturbance did not change and was rated as minimal; used little by livestock 

or wildlife (<35%) on current year growth, less desirable species are found in trace amounts, and 

<5% in aggregate for total cover.  The overall habitat value decreased for most of the species 

groups (Canada lynx, BOCC and FSS birds, Raptors, Boreal toad, and the Colorado River 

Cutthroat Trout) and contributed to the decrease in TESS score for 2012 functional assessment 

worth 20% of the overall score. However in 2010 the habitat value for fish in general and the 
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Colorado River Cutthroat Trout was rated as none and this value increased in both 2011 and 

2012. 

There are several factors that could have potentially contributed to the decrease value of the 

functional assessment in 2012.  Only two biologists were present in both 2011 and 2012, and 

only one of those biologists was present in 2010.  The two biologists present in both 2011 and 

2012 increased their assessment scores in nearly every category in 2012. The number of 

observers increased from 3 in 2010 to 5 in 2011 and 8 in 2012. There is a need for utilizing the 

same observers from year to year.  

 

The reservoir was filled and drained early in the growing season in 2010.  In 2011, the reservoir 

was filled and remained full into late July, approximately 2 months into the growing season.  In 

2012 the reservoir dropped below the restricted water level in early July, 3 weeks earlier than in 

2011.   

 

U.S. Army Corps of Engineers (COE) Data Sheet Comparisons 

 

Four upland points used in 2009 were revisited in 2012 and the data compared (Figure 1).  Data 

points from the 2009 wetland delineation were withdrawn and never verified by the COE. As an 

observation, in general, there appeared to be an expanding herbaceous layer with hydrophytic 

vegetation.   At data point T1U Salix monticola had appeared to be developing along the new 

high water line and was very linear.  The Carex utriculata appeared to be spreading above the 

new high water line, 10 to 20 feet in some places.  Salix planifolia and Salix monticola had 

appeared to be developing at data point T2U in 2012 where it had not been present in 2009.  

Corresponding COE data sheets are depicted in Appendix B.    

 

Conclusion 

 

It was determined that permanent placement of each plot was not necessary to show trends in 

vegetation establishment or deterioration.  Data analysis reveals that there has been an increase 

in vascular herbaceous cover between 2011 and 2012. Carex and graminoid species have 

increased in both the newly inundated zone and the above new high water line.  The presence of 

Carex aquatilus, Carex utriculata, and Eleocharis palustris have contributed to this increase.  

Shrub cover has increased but only above new high water line, within the newly inundated zone 

percent shrub cover has remained relatively constant. The influencing shrub species are Salix 

monticola, Salix geyeriana, and Salix planifolia. 

 

In general the PI values have not changed dramatically over the three monitoring years, 

becoming slightly more hydrophytic in the newly inundated zone and slightly less hydrophytic 

above the new high water line. All the wetland types by zone fall under the PI threshold for 

being hydrophytic for the last two years. When broken out by transect, two transects experienced 

a change from hydrophytic to non-hydrophytic vegetation above the new high water line driven 

by loss of shrub species in these quadrats. However one of those transects only had two quadrats 

for comparison and placement of those quadrats from year to year vary. Overall shrub loss has 

not occurred, remaining relatively consistent in the newly inundated zone but has increased 

above the new high water line from 2011 to 2012.   
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There was a change from non-hydrophytic to hydrophytic vegetation in the newly inundated 

zone in a non-wetland location driven by the appearance of Carex aquatilus, Carex utriculata, 

and Eleocharis palustris. This is significant as the change to vegetation in the newly inundated 

zone is of concern.  This is the only area of non-wetland that did not have hydrophytic vegetation 

in 2010 but now displays hydrophytic vegetation in both 2011 and 2012 after being inundated. 

The functional assessment total wetland index value decreased in 2012 from 2011.  The total 

wetland index value for 2012 equaled the total wetland index value for 2010 (2.91 in 2012, 3.17 

in 2011, and 2.91 in 2010). Key indices to the scoring decrease from 2011 to 2012 are the 

hydrogeomorphic index, vegetation index, and the Threatened, Endangered, and Sensitive 

Species (TESS) index.  

The total wetland index value is based on the original 3.38 acres of wetland and fen delineated in 

2009.   Within the newly inundated zone, wetland hydrology is now present, as determined by 

pool elevations and duration, and hydrophytic vegetation is present as well, determined by the PI 

values for 44 quadrats. WestWater Biologists no longer consider 3.38 acres of wetland to be 

accurate.  Approximately 4.39 acres of additional areas with wetland characteristics are believed 

to now be present. The GMM assessment takes into account total acreage when determining the 

total wetland index value (the total weighted index value per acre multiplied by total acres).  

With the additional wetland acres the revised total wetland index value would increase to 5.67. 

Changes to the hydrogeomorphology condition index were the largest between 2011 and 2012. 

The amount of wetland surface that has been negatively impacted by altered surface or 

subsurface flow patterns increased in 2012. Wetland area impacted by disturbances, the intensity 

of those disturbances, and the frequency of the disturbances were all at a greater percentage in 

2012 and lowered the vegetation index.  Species structure and diversity decreased in the TESS 

index. The lowered index values in these areas are most likely due to observer perception. The 

number of observers has changed from year to year and individual observers have also changed. 

There is a need for consistency in utilizing the same observers.  

Overall hydrophytic vegetation continues to persist within the newly inundated zone and is 

expanding. Vascular herbaceous cover has increased within the newly inundated zone and above 

the new high water line, and shrub cover in increasing above the new high water line. Areas with 

wetland hydrology and hydrophytic vegetation are expanding from the 2009 delineation within 

the newly inundated zone. These areas with wetland characteristics increase the wetland acres 

from 3.38 to approximately 7.77 acres.   
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APPENDIX A 

Grand Mesa Function and Value Assessment Form (GMM) 2012 
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APPENDIX B 

Grand Mesa Function and Value Assessment Form (GMM) 
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APPENDIX B 

COE Data Sheets 2009 and 2012 
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APPENDIX C 

Photo Comparisons for 2011 and 2012 
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