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Figure 1. Vasco Souza I Pond Project Site Regional Map. 
 
Figure 2. Vasco Souza I Pond Project Site Location Map. 
 
Figure 3. Vasco Souza I Pond Area Showing Vegetation Transect Locations. 
 
Figure 4. Monthly Rainfall (Inches) From October 2011 Through June 2012 Near the Vasco Souza 

I Pond Project Site. 
 
Figure 5. Monthly Maximum Water Depths (Inches) in the Created Pond. 
 



East Contra Costa County Habitat Conservancy 
Vasco Souza I, HCP Pond  
Created Pond Monitoring Report (Year 4) 
 

 iii

MONK & ASSOCIATES 

 
TABLES 

(Behind Tab at Back of Report) 
 

Table 1. Monthly Hydrological Conditions of the Vasco Souza I Pond Sections (November 2011 
through June 2012). 

 
Table 2. Total Percent Vegetative Cover Observed in Year 4 Along Transects at Vasco Souza I 

Pond. 
 
Table 3. Relative Percent Vegetative Cover Observed in Year 4 Along Transects at Vasco Souza 

I Pond. 
 
Table 4. Wildlife Species Observed Within and in the Immediately Surrounding Area of the 

Vasco Souza I Pond. 
 

 
 

ATTACHMENTS 
(Behind Tab at Back of Report) 

 
Attachment A. Photographs of the Souza Pond I Taken During the 2012 Monitoring Season. 
 



East Contra Costa County Habitat Conservancy 
Vasco Souza I, HCP Pond  
Created Pond Monitoring Report (Year 4) 
 

1 

MONK & ASSOCIATES 

1.  INTRODUCTION 

In 2008, Monk & Associates, Inc. (M&A) assisted with the design and construction of a 1.09-
acre pond (herein referred to as created pond or pond) on approximately 2.60 acres of land (the 
project site) in Vasco Caves Regional Park, Byron, Contra Costa County, California (Figures 1-
3). The pond was constructed by the East Contra Costa Habitat Conservancy (Conservancy) on 
land owned and managed by the East Bay Regional Park District (EBRPD) (the Project Team). 
Pond design specifications were developed between the Conservancy, M&A, and Carlson, 
Barbee Gibson (Civil Engineers), with input from EBRPD. Construction of the pond was 
initiated on September 17, 2008 and was completed on October 24, 2008. 

The constructed pond was designed as a component of the East Contra Costa County Habitat 
Conservation Plan (Figure 3). The objective was to create seasonal wetland. Since the federally 
and State listed threatened California tiger salamander (Ambystoma californiense) (CTS) is 
present in Vasco Caves Regional Park adjacent to the project site, EBRPD wanted to be sure that 
the pond did not become a “reproductive sink” where CTS could lay eggs, but would not have 
sufficient ponding duration to allow larvae to metamorphose. Other design considerations 
included that the pond site is subject to very high winds over much of the year (the site is in a 
wind farm resource area) and is subject to relatively low rainfall rates. It was reasoned that 
constructing the pond too shallow, in consideration of the high winds and high evaporation rate, 
may not allow sufficient duration of saturation/ponding to promote colonization of the pond by 
hydrophytic plant species or allow successful breeding by CTS. Finally, constructing the pond 
too deep might also create very long duration ponding which could suppress vegetation growth 
of herbaceous hydrophytic species. Thus, the Project Team had considerable discussions about 
how deep the pond should be designed to both ensure adequate hydration that would promote 
seasonal wetland, while not being so deep that CTS would reproduce unsuccessfully in the pond.  
 
The Project Team agreed that most of the pond should only inundate one-foot deep, which would 
promote hydrophytic species colonization in spite of high evaporation rates and low rainfall. In 
addition, it was agreed that there should be smaller portions of the pond that would inundate to 
two and three feet deep when the pond was full. In this fashion, it was reasoned that if CTS 
reproduced in the pond that larvae could retreat to the deeper areas of the pond allowing 
sufficient duration of ponding for CTS larvae to metamorphose. While vegetation suppression 
was considered (due to long-term inundation) in the two and three-foot deep areas, it was 
determined that from an experimental standpoint, that a one-foot pond depth was an excellent 
experimental elevation that had the greatest likelihood of achieving the overall objective of 
creating seasonal wetland.  
 
In 2008-2009, M&A conducted the first year of hydrology and vegetation monitoring in the 
created pond. This report presents hydrological, vegetation, and animal colonization data from 
the fourth year (2011-2012) of pond operation.  
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2.  CREATED POND MONITORING METHODS 

During construction of the pond a permanent staff gauge was installed in the pond’s two-foot 
section to allow measurements of inundation during each monitoring visit. Site visits were made 
to conduct hydrologic monitoring on November 28 and December 27, 2011, January 31, 
February 16, March 27, April 24, May 29, and June 25, 2012 for a total of eight visits. In 
addition to hydrologic monitoring, vegetation monitoring was also conducted. Vegetation 
growing within the pond was recorded on each site visit and annual vegetation sampling along 
set transect declinations was conducted on June 25, 2012 when the pond was dry. Wildlife 
species observed in or near the created pond were also recorded during each site visit. Methods 
for monitoring hydrology and vegetation are outlined in the sections below. Photographs were 
taken during each site visit (Representative photographs are provided in Attachment A). 

2.1  Hydrologic Monitoring 

M&A used rainfall data from nearby weather stations and hydrologic data recorded during site 
visits to monitor and assess the hydrology of the created pond during the October 2011 to June 
2012 rainy season. Precipitation in the project vicinity was estimated from rainfall data recorded 
at a Brentwood, California Irrigation Management Information System (CIMIS) Station #47, a 
California Department of Water Resources weather station. This station is located approximately 
4.5 miles northeast of the project site (Latitude: 37.9333 N; Longitude: 121.6667 W) and occurs 
in the same Mount Diablo rain shadow as the project site. In addition, direct observations of the 
created pond were made during each site visit using the following hydration categories: 
 

Dry – Standing water is not present on the surface within the created pond and water is 
not present within subsurface soils (4-6 inches deep). 
 
Saturated – Standing water is not present on the surface within the created pond. Water is 
present in surface and subsurface soils. 

 
Inundated – Standing water is present on the surface within the created pond. 
 

Water depths in the created pond were recorded for each month of inundation. These data will be 
evaluated with successive years of data to analyze hydrophytic plant species response. 

2.2  Vegetation Monitoring 

Vegetation monitoring in the created pond was conducted in the summer when plants could be 
identified to species. In 2012, vegetation monitoring was conducted on June 25, 2012. All upland 
and hydrophytic (wetland) species observed in the created pond were recorded in order to 
determine species diversity and plant community composition. In addition, M&A examined the 
pond and surrounding upland to determine if undesirable, invasive pest plants are colonizing the 
pond and surrounding upland area. Finally, a systematic point-intercept sampling method was 
used to determine the frequency of plant species in each section of the pond. By installing 
permanent stakes as markers, five permanent transect lines were established in the pond (see 
Figure 3 for transect locations). These transects are as follows: one permanent 100-foot long 
transect was established in the one-foot section of the pond. A second 100-foot transect was 
established on the upland berm adjacent to the one-foot section. In the two-foot deep portion of 
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wetland species (see Table 3). The total relative cover of hydrophytic (wetland) species in the 
one-foot section was 96.3% (Table 3). This high relative percent cover is due to the high 
percentage of Italian rye grass (FAC) present in the pond. Most of the wetland plant species that 
were seeded in the pond over the past few years (for example, Downingia pulchella, Juncus 
bufonius) did not germinate this year due to lack of sufficient rainfall. However, a few coyote 
thistle (Eryngium vaseyi) plants, and one obligate (OBL), non-native wetland species, swamp 
prickle grass (Crypsis schoenoides), were observed in the 1-foot section during the 2011-2012 
(Year 4) monitoring season. 

It is also interesting to note that gumplant (Grindelia camporum), which was seeded in the pond 
at its inception, and that is thriving along the 1-foot section’s outer edges, has been re-
categorized by the current authors of the National Wetland Plant List (Lichvar and Kartesz 2009) 
from a Facultative Upland (FACU) (non-wetland) plant species to a Facultative Wetland 
(FACW) plant species. Thus, if 2012-2013 is another dry year and this plant continues to spread 
throughout the 1-foot area, this plant will help the pond meet its hydrophytic vegetation criterion. 

A total of 13 plant species were observed within the 2-foot section of the pond during the 2011-
2012 monitoring period. Italian rye grass (FAC) made up the highest relative percent vegetative 
cover in this section at 62.3%. Rabbit’s foot grass (Polypogon monspilensis), a non-native, yet 
FACW hydrophytic plant species, made up approximately 20% of the relative percent cover. It is 
important to note that 15.2% of the relative percent vegetative cover in the 2-foot section was 
comprised of non-native, upland grass and forb species such as Spanish brome (Bromus 
madritensis madritensis), black mustard (Brassica nigra), wild oats (Avena barbata) and rip-gut 
grass (Bromus diandrus). This is a shift from Year 3 in which the vegetation in the 2-foot section 
was dominated by hydrophytic vegetation. 

The pond’s 3-foot section was unvegetated as in past years due to vegetation suppression from 5 
months of continuous inundation. Rabbit’s foot grass was observed in high numbers, however, 
along the 3-foot section’s outer edge.  

4.5  Wildlife Monitoring 

During the 2011-2012 (Year 4) monitoring season, a total of 11 vertebrate species were observed 
either at the created pond or nearby in the uplands, or at the control pond (Table 4). These 11 
vertebrate species were: 6 birds, 4 mammals, and 1 reptile. Many of the mammal species 
observed are expected to forage directly in the created pond or use the pond as a water source. Of 
the 6 bird species observed, 2 were observed foraging in or over the pond. These species were: 
greater yellowlegs (Tringa melanoleuca) and killdeer (Charadrius vociferus). Raccoon (Procyon 
lotor) and coyote (Canis latrans) tracks were observed in the created pond bottom’s mud.  
 
M&A did not detect California tiger salamander (Ambystoma californiense) eggs or larvae in the 
created pond this monitoring year. Reproductive efforts by California tiger salamander were 
curtailed during the 2011-2012 winter by drought. U.S. Fish and Wildlife Service biologists 
stated that in locales where California tiger salamander egg laying did occur that the wetlands 
dried down completely due to lack of rainfall before the larvae could metamorphose. 
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4.6  Invasive Species Control 

The Conservancy has taken a very proactive approach to controlling the invasive weeds that have 
colonized the created pond and the adjacent uplands. Over the past few past years the 
Conservancy has contracted with Pacific Open Space to assist with invasive species control. 
Italian rye grass in the pond and along the berm, thistles (Cirsium vulgare and Silybum 
marianum) both at the pond and on the upland slopes, and European manna grass (Glyceria 
declinata) in the 3-foot section of the created pond have all been treated with herbicide, mowing, 
controlled sheep grazing, hand-pulling or a combination of all means, to control these invasive 
plants.  
 
No European manna grass was observed at the created pond this past monitoring year. The thistle 
population was also low, though a few Italian thistle plants (Carduus pycnocephala) were 
observed on the spillway and along the berm (see Photograph 5). Unfortunately, the Italian rye 
grass has become re-established in the pond over the past year. We are hopeful that with 
adequate rainfall in 2012-2013 that this plant will not persist as a dominant species in the pond. 

5.  DISCUSSION AND CONCLUSION 

The Year 3 hydrology success criterion states: “A portion of the created pond will remain 
inundated for at least 30 days each year. The remainder of the created pond shall remain 
saturated for at least 60 days each year.” Due to drought-like conditions during the winter of 
2011-2012, the created pond only met one part of this two part criterion. The 3-foot section of 
the pond was inundated for a 5-month period. However, the remainder of the created pond was 
not saturated for a 60-day period. 
 
One of two vegetation performance criteria was met for the pond. The vegetation criteria for 
Year 3 are as follows: “The created pond will have a relative percent cover of vegetation of at 
least 50 percent for at least 30 to 60 days after the created pond dries in the spring, except in 
areas that remain inundated for periods of 30 days or longer. Vegetation in the created pond will 
be dominated by hydrophytic plant species.” During the fourth monitoring year (2011-2012), the 
relative percent cover of hydrophytic species with a wetland status of FAC, FACW or OBL was 
96.3% for the one-foot section and 84.4% for the two-foot section. The three-foot section 
remained inundated for most of the monitoring season which suppressed vegetative growth; 
therefore, relative percent cover in the three-foot section was 0%. 
 
The other vegetation criterion that must be met in Year 3 is: “The created pond will not have any 
plant species on the California Exotic Pest Plant Council's (CEPPC) Table 1: Invasive Non-
native Plants That Threaten Wildlands in California (this list supersedes CEPPC’s 1999 List A-1: 
Most Invasive and Damaging Wildland Pest Plants).” Unfortunately, one plant on the CEPPC’s 
list was observed in the pond during Year 4: Italian rye grass. The Conservancy was very 
proactive in treating and controlling this plant in and around the pond using mowing, focused 
sheep grazing, and spot applications of herbicide as the chosen removal techniques. However, 
due to low rainfall amounts and a lack of inundation in the 1-foot and 2-foot pond sections, this 
grass thrived in the pond last winter. So while this vegetation criterion was not met during Year 
4, we are hopeful that with normal rainfall this coming winter and in future winters, this grass 
will not remain the dominant plant and will be outcompeted by native, hydrophytic plant species. 
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Over the past four years the created pond has been successful in providing habitat for common 
wildlife (western toads, Sierran tree frogs, raccoons, coyotes, Brewer’s black birds, killdeer), 
endangered wildlife (California tiger salamanders), and migratory birds (for example, long-billed 
curlew (Numenius americanus). This pond creates habitat diversity in the landscape and will 
become increasingly attractive to a greater range of wildlife species over the years. Finally, this 
pond has provided both M&A biologists and Conservancy staff with an opportunity to 
experiment and explore with scientific methods for controlling invasive plants, propagating 
native plants, and maintaining/increasing endangered species population numbers. We are 
confident this pond will continue to provide us with these opportunities over the next monitoring 
year and, with normal to greater than normal rainfall, meet the success criteria stipulated. This 
report fulfills the annual reporting requirements for the fourth year of the created pond’s five-
year monitoring period for the Vasco Souza I Pond site. 



East Contra Costa County Habitat Conservancy 
Vasco Souza I, HCP Pond  
Created Pond Monitoring Report (Year 4) 
 

11 

MONK & ASSOCIATES 

REFERENCES 
 
Bonham, C.D. 1989. Measurements for terrestrial vegetation. John Wiley & Sons. New  

York. 338 pps. 
 
California Exotic Pest Plant Council (CEPPC). 2006. Table 1: Invasive Non-native Plants That 

Threaten Wildlands in California. February 2006. http://www.cal-ipc.org/ip/inventory. 
 
Lichvar R.W. and J. T. Kartesz. 2009. North American Digital Flora: National Wetland Plant 

List, version 2.4.0 (https://wetland_plants.usace.army.mil). U.S. Army Corps of 
Engineers, Engineer Research and Development Center, Cold Regions Research and 
Engineering Laboratory, Hanover, NH, and BONAP, Chapel Hill, NC. 

 
Reed, P.B. Jr. 1988. National list of plant species that occur in wetlands: California (Region 0). 

National Ecology Research Center, U.S. Fish and Wildlife Service, Washington, DC. 136 
pps. May 1988. 
 

U.S. Army Corps of Engineers. 1987. Corps of Engineers wetlands delineation manual.  
 Waterways experiment station. Technical Report, Y-87-1. Vicksburg, Mississippi. 100 
  pp. 
 






