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1.0 Watershed Management 

1.1 Watersheds and Water Quality 
A watershed is the land area that drains water to a common point such as a stream, river, lake, wetland, or 
ocean. Watersheds can be very small, such as part of a park that drains to the creek in your neighborhood. Many 
of these small watersheds combine to form much larger watersheds, such as major river basins that drain large 
portions of states, and in some cases, cover large portions of countries or continents. For example, several sub-

watersheds make up Village Creek, which is 
itself part of the Trinity River basin (Figure 
1-1).  

No matter where you are ƻƴ ǘƘŜ 9ŀǊǘƘΣ ȅƻǳΩǊŜ 
in a watershed. As runoff water from storms 
flows across the landscape, it picks up and 
carries sediment and various other 
substances as it flows to a waterway. This 
means that everything we do on the land has 
an effect on both water quality and quantity, 
and the cumulative effects of these actions 
can have an impact on the function and 
health of the watershed as a whole. 

For a watershed management strategy to be 
truly effective, it must show a measureable 
effect on the quality of the water in the 
receiving waterbody. To accomplish this, the 
strategy must account for and examine the 
full scope of human activities and natural 
ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ƻŎŎǳǊ ǿƛǘƘƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ 
boundary. These activities and processes can 
be grouped into two categories, based on 
their origin: 

Point source pollution is a discharge that can be traced back to a single point of origin. This can be a pipe, drain, 
or outfall and is typically discharged directly into a waterway. Because point sources are tied to human activity, 
they regularly contribute flow to a system regardless of the native flow conditions. In fact, point sources may 
constitute most or all of the baseflow in some systems, particularly in urban watersheds where large or regional 
wastewater treatment facilities (WWTFs) provide consistent effluent flows 

Point source pollution is regulated through a permitting process; in Texas this is administered through the Texas 
Commission on Environmental Quality (TCEQ). One example of a permitted discharge from a point source is 
effluent from WWTF. IŜǊŜΣ ǘƘŜ ǘǊŜŀǘŜŘ ŜŦŦƭǳŜƴǘ Ƴǳǎǘ ǊŜƳŀƛƴ ǿƛǘƘƛƴ ǎǇŜŎƛŦƛŎ Ǉƻƭƭǳǘŀƴǘ ƭƛƳƛǘǎ ǎƻ ǘƘŀǘ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ 
impact on the receiving waterbody is minimized. Other examples include malfunctions in wastewater 
infrastructure, such as a break in a wastewater pipeline, or a sanitary sewer overflow. These are unregulated 
point sources, and can have either acute (short-term) or chronic (long-term) effects on water quality. 

Nonpoint source pollution, by contrast, tends to be more challenging to manage since it cannot be traced back 
to a single point of origin. Instead, pollutants that are dispersed over the land (either through human activity or 
natural processes) are carried into waterways with runoff from storm events. Several factors may influence the 

Figure 1-1. Conceptual interpretation of the Village Creek-Lake Arlington 
watershed system. 
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types and amounts of pollutants that ultimately end up in a waterway, but they are primarily dependent on land 
use and land cover. Sources of pollutants may include excess agricultural or residential fertilizers, fluids from 
leaking vehicles, pet waste from yards or urban public areas, or waste from wildlife, livestock, and feral hogs in 
rural or undeveloped areas. 

1.2 The Watershed Approach 
Watershed boundaries are defined by physical geography and rarely, if ever, follow political boundaries. 
Watersheds often contain parts of many municipalities and counties, and may even cross state lines. This often 
makes it difficult for any one entity to approach and solve water quality concerns on their own. To address this 
constraint, many state resource agencies, in partnership with federal agencies, have adopted a watershed 
approach for managing water quality, which involves assessing the sources and impacts of water quality 
impairments at the watershed level. That information can then be used to develop and implement best 
management practices (BMPs) that are applicable throughout the entire watershed. 

In Texas, the watershed approach is managed through the combined efforts of the TCEQ and the Texas State Soil 
& Water Conservation Board (TSSCWB). In addition to regulating point sources, ¢/9vΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ǘȅǇƛŎŀƭƭȅ 
focus on management programs targeting reductions in urban nonpoint source pollutionΦ Lƴ ŎƻƴǘǊŀǎǘΣ ¢{{²/.Ωǎ 
focus is geared toward management programs that seek to prevent or reduce agricultural and silvicultural 
(forestry) nonpoint source pollution. 

Utilizing a watershed approach greatly improves the chances of identifying and evaluating all potential pollution 
sources to a waterway. A key component of the watershed approach is the input from stakeholders, who may 
be anyone that has an interest in the watershed. These stakeholders may offer unique insights and experiences 
gained from either working, living, or engaging in recreation in the watershed. These insights and experiences 
will supplement any water quality monitoring data taken from the watershed to help inform management 
decisions that are put into practice. As users of the watershed, stakeholders have a vested interest in the water 
quality, and will also be affected by the management decisions used to address water quality issues that are 
present throughout the watershed. 

1.3 Watershed Protection Planning 
To support stakeholders who wish to utilize this watershed approach, the U.S. Environmental Protection Agency 
(EPA) has developed a list of nine key elements necessary for developing a successful watershed protection plan 
(WPP) capable of addressing water quality issues. A WPP document outlines the coordinated efforts of all 
stakeholder groups as they plan to implement a prioritized set of water quality protection and restoration 
strategies. Details about these elements, as well as the WPP chapters they correspond to, are provided in 
Appendix A. 

The intent of the Village Creek-Lake Arlington (VCLA) WPP is for stakeholders to implement these strategies 
through voluntary participation in pursuit of the environmental goals they set themselves. Public participation is 
a critical component throughout the process, as it will be up to stakeholders to select, design, and implement 
management strategies best suited for the watershed from the standpoints of economic feasibility, social 
acceptability, and scientific credibility. The success of the VCLA WPP (Plan) is dependent on the continued 
commitment of residents, landowners, businesses, and elected officials to act as good stewards of the natural 
resources of the watershed. 

1.4 Adaptive Management 
Over time, and as we learn more about the watershed, pollutant sources, and the effectiveness of the applied 
BMPs, stakeholders may see a need to modify the Plan to better address environmental goals. These changes 
will be implemented through an adaptive management approach. At its core, adaptive management is based on 
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modifying behaviors based on what was learned through past experiences. This approach is particularly useful 
for environmental science applications, where high levels of uncertainty are the norm (Stankey et al. 2005). 
Through continued monitoring, evaluation of BMPs, and incorporation of lessons learned along the way, a 
perpetually-evolving management strategy can be developed that will be responsive to both environmental and 
societal needs (USEPA 2000). This will provide stakeholders the flexibility to make multiple, and often iterative, 
decisions needed to address water quality-related environmental issues for years to come (Williams et al. 2009). 
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2.0 Watershed Overview 

2.1 Regional History 

2.1.1 Early Settlers 
One of the earliest known records of human civilization in Texas, and perhaps the entire continental U.S., comes 
from a site in the nearby community of Lewisville, in Denton County, which was found during excavation during 
the construction of the Lewisville Lake dam. Relics from the site, consisting of several hearths and spear points, 
are often associated with other cultural relics from what is known as the Llano complex, which has been dated 
to about 12,000 years ago. More recent records from written accounts cite the Wichita subgroup of the Caddo 
culture as the most notable inhabitants of much of the North Texas area between the Red River and the 
headwaters of the Trinity. Originating somewhere in Kansas, the Wichita were driven south by the Osage and 

the Comanche during the 17th century. By the 
mid-1700s, they had garnered an alliance 
with local Comanches and established 
several substantial villages and a trading 
center on the Red River. Unlike many of their 
counterparts that became more nomadic 
after the introduction of the horse, the 
Wichita remained more sedentary and were 
known for their gardening. They harvested 
beans, maize, plums and pumpkins, which 
were regularly stored in appreciable 
quantities. They were often known to raise 
substantial cattle herds as well. (Newcomb 
1961). 

2.1.2 Western Expansion 
As early European exploration gave way to 
Western expansion throughout Texas, the 
present DFW Metroplex became a hotbed for 
conflict. This was spurred by settlers and 
military detachments traveling down from 
the Red River in search of new territory in 
the Trinity headwaters as they crossed paths 
with the indigenous peoples of the Village 
Creek area as early as the 1830s. In 1838, 
General Thomas J. Rusk took 450 men into 
what is present day Lake Arlington, only to 
find a deserted Kickapoo village, which was 
promptly burned (Figure 2-1). In early May of 
1841, in response to several accounts of 
attacks by natives on settler families in his 
district, General Edward H. Tarrant returned 
to the area with nearly 70 volunteers from 
the Red River counties and gathered at Fort 
Johnson, near present-day Bonham. On May 
24, working on information from one 

Source: Joyner 1976. 

Figure 2-1. Maps of important historical sites and events in the Arlington 
area. 
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captured native, Tarrant and his men overtook a small outskirt village. A string of other villages was in 
immediate sight, with the largest close by. The large camp offered no resistance, and it was later learned that 
the men from this and other nearby camps had departed for a ōǳŦŦŀƭƻ ƘǳƴǘΦ ¢ŀǊǊŀƴǘΩǎ ƳŜƴ ŘŜŎƛŘŜŘ ǘƻ ǳǎŜ ǘƘƛǎ ǘƻ 
their advantage, and sent out scouting parties to several other villages. Captain John B. Denton led one such 
party, which was ambushed by an armed camp. Several men were wounded, Captain Denton was killed, and the 
ǎŎƻǳǘƛƴƎ ǇŀǊǘȅ ǊŜǘǊŜŀǘŜŘ ōŀŎƪ ǘƻ ¢ŀǊǊŀƴǘΩǎ Ƴŀƛƴ ŜȄǇŜŘƛǘƛƻƴ ŦƻǊŎŜΦ  

With his men demoralized, and with the prospect of 70 volunteers facing as many as 1000 warriors from the 
combined camps, Tarrant thought it best to retreat. He returned with a larger force in July, only to find that the 
camps had been largely abandoned. With his men starving due to a loss of their beef stock from disease, Tarrant 
decided it best to return to the Red River. At the time, Tarrant and his men viewed the skirmish as little more 
than the plundering of several villages, but in truth the minor skirmish proved to be quite a decisive victory for 
the settlers, as it convinced the tribes present in the Village Creek area to abandon their villages and move 
further south and west, into the lower Trinity and Brazos River basins (Joyner 1976, Moore 2007, Sanders 1973).  

This proved to be the major event that opened up the area for large-scale occupation by settlersΦ .ƛǊŘΩǎ CƻǊǘΣ 
first erected in 1840, was the site of the first planned trading post, but it failed after many deaths and denial of 
military ǊŜƭƛŜŦ ŦƻǊŎŜŘ .ƛǊŘΩǎ ǇŀǊǘȅ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜƛǊ ƘƻƳŜǎ ŦǳǊǘƘŜǊ ƴƻǊǘƘΦ aŀǊǊƻǿ .ƻƴŜ {ǇǊƛƴƎ ŎŀƳŜ ƭŀǘŜǊ ƛƴ мупо 
ŀŦǘŜǊ ¢ŀǊǊŀƴǘΩǎ ŜȄǇŜŘƛǘƛƻƴΣ ŀƴŘ ōŜŎŀƳŜ ŀ ǎǳŎŎŜǎsful trading post and meeting grounds (Figure 2-1). By 1876, 
several stores had been erected around Johnson Station, the local post office. However, when the train line 
connecting Dallas to Fort Worth was erected to the north, both the Station and its associated stores migrated to 
the area near the rail lines. To avoid confusion, the new location was named Hayter Station, but in 1877 it was 
ǊŜƴŀƳŜŘ !ǊƭƛƴƎǘƻƴΣ ŀŦǘŜǊ wƻōŜǊǘ 9Φ [ŜŜΩǎ ƘƻƳŜǘƻǿƴ ƛƴ ±ƛǊƎƛƴƛŀΦ όWƻȅƴŜǊ мфтсύΦ 

5ǳŜ ǘƻ ¢ŀǊǊŀƴǘΩǎ ŜŦŦƻǊǘǎΣ ǎŜǘǘƭŜƳŜƴǘǎ ƛƴ ǘƘŜ ǎƻǳǘƘŜǊƴ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŀƭǎƻ ōŜƎŀƴ ǘƻ ƎǊƻǿΦ European 
settlers began to farm near the Deer Creek area around 1848, near present-day Crowley. A local post office was 
established in 1882, and the first railroad depot appeared soon after in 1885 (Burke 1879, Massengill 1936). 
Around the same time in 1881, the settlement of Burleson began as a rail depot, which soon brought several 
stores, churches, and eventually schools (BHC 1981). Ranching, dairy farming, the railroad, and associated 
ancillary businesses were the prominent economic drivers in the area (Burke 1879). 

By 1884, Arlington had officially become a town and had an estimated population of 800 with a handful of 

established churches. By 1890, there were 18 recorded businesses, several of which were stores. At its 

beginnings, Arlington was reported to have had as many as five cotton gins, which proved to be the major 

source of agricultural revenue early on. Hay, oats, corn, peanuts, potatoes, sorghum, and other produce items 

were also prevalent, as were dairy cattle and other livestock. From this production grew a distribution center, 

and thus Arlington became a functional link in shipment to neighboring towns. Another popular export was the 

mineral water from a well near the ǘƻǿƴΩǎ ŎŜƴǘŜǊ ǘƘŀǘ ǿŀǎ ŘǳƎ ƛƴ муфмΦ ¢ƘŜ ƳƛƴŜǊŀƭ ǿŀǘŜǊ ƛǘ ȅƛŜƭŘŜŘ ǿŀǎ ōƻǘǘƭŜŘ 

and sold, while the crystals it produced were sold for medicinal purposes. A sanitarium was also built nearby 

that utilized the water for treating various illnesses. (Joyner 1976, Sanders 1973, Schmelzer 1985). 

2.1.3 Into the 20th Century 

By 1910, the citizens of Arlington had an electric plant, a water system, natural gas lines, telephones, and a 

public school system. The electric plant, located in the footprint of the historic Handley neighborhood, began 

generating power in 1902. Successive iterations of power supply plants were constructed at this same site, 

continuing with the natural gas plant of present-day operated by Excelon. To cool this initial plant, a small creek 

was dammed to create Lake Erie. This became a popular tourist attraction for residents of the area after a trolley 

park was built, where many other attractions quickly sprang up. In addition to a holiday resort (Figure 2-2), the 
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area was home to several restaurants, an amusement ride, a roller skate rink, and a dance hall. In 1925 the 

number of residents was estimated at 3,031. Arlington Downs, a greyhound racetrack built in 1933, drew 

thousands of gamblers from all across Texas, until pari-mutuel betting was declared illegal in Texas in 1937. This, 

coupled with a fire that severely damaged the main pavilion of the resort and the eventual closing of the trolley 

line in 1934, led to an economic downturn in the immediate area. 

 

 
Figure 2-2. Postcard from the early 20th century depicting the entrance to Lake Erie. 

By World War II, the population of Arlington had grown to 4,240. Post-war expansion in the area included a 

General Motors assembly plant that opened in 1951, along with the creation of the Great Southwest Industrial 

District in 1956. This business boom attracted many new residents, and by 1961 the population was estimated 

at around 45,000, with 1978 figures pegging the estimate closer to 122,200. (Joyner 1976, Sanders 1973, 

Schmelzer 1985). 

To meet the drinking water needs of the growing populating, construction on Lake Arlington began in 1956, near 

the end of the most severe drought of record to hit Texas. Luckily, construction of the reservoir was completed 

in time to catch heavy rains in April and May of 1957 that totaled nearly 25 inches and filled the lake almost 

instantly, while simultaneously reducing the risk of catastrophic floods to residents downstream in communities 

near the West Fork Trinity. Completion of the lake attracted all manner of new development for residential and 

recreational purposes in the late 1950s and 1960s. Several new subdivisions were built, along with a boat and 

country club that included a golf course, Olympic pools, tennis courts, picnic areas, and boat launches (Figure 

2-3). 

Burleson did not experience the same population boom in the first half of the century, even briefly going into a 

decline before rebounding in the 1940s. Only then did the population boom finally hit, until Burleson sustained 

such growth that it eventually became a suburb of Fort Worth. As the community began to rely less on 

agriculture, the 30 businesses present in the 1930s grew to 62 by the 60s, including seven manufacturers, three 

feed companies, and a brass manufacturer. (BHC 1981). 

From: Collections of the Arlington Historical Society, located at the Historic Fielder House in Arlington, Texas. 
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2.1.4 Modern Development 

By 1988, Arlington had an estimated 213,832 

residents and 4,105 businesses. By 1990, the 

former Arlington College had evolved into 

the present-day University of Texas at 

Arlington (UTA). UTA is accompanied by 

nearby Arlington Baptist College as 

!ǊƭƛƴƎǘƻƴΩǎ two schools of higher learning. 

Additional recreational, social, and cultural 

facilities have been constructed around the 

lake, including many public parks, several 

public swimming pools, public and private 

golf courses, tennis courts, auditoriums, 

libraries, theaters, youth centers, seniors' 

facilities, and a community center. ¢ƘŜ ƭŀƪŜΩǎ 

importance as a drinking water source was 

further solidified with the opening of several 

recreational attractions from the 1960s 

onward, including two amusement parks and 

stadiums for major and minor league sports 

teams. Restaurants, hotels, motels, and 

many retail businesses have since moved to 

the area to take advantage of these tourist 

attractions that exist in close proximity and 

constitute a recreational hub for the 

Metroplex (Shannon 2010). Latest estimates 

place the population at nearly 379,577 as of 

2013. 

Southern population centers also 

experienced immense growth during this 

time, which tracked with the expansion of 

business and trade in the area. By the 2000s, 

Burleson had grown to 20,976 residents, with 

Crowley reporting 7,467, and Joshua 

reporting 4,250. Manufacturing in the area 

includes glass production, aluminum products, and leather goods, as well as boat trailer, mobile home, camper 

top, and metal building fabrication (Maxwell 2010a, Maxwell 2010b, Yockstick and Futch 2010). 

2.2 Geography 
The Village Creek-Lake Arlington watershed extends approximately 28 river miles from its headwaters near the 
City of Joshua in Johnson County to the Lake Arlington dam in Tarrant County. Population centers in the 
watershed include 10 municipalities and one census-designated place (CDP) (Table 2-1). Elevations in the 
watershed range from 1,065 ft above mean sea level (MSL) at Caddo Peak in the headwaters of Willow Creek 

From: Hometown by Handlebar (http://hometownbyhandlebar.com/?p=22125). 

Figure 2-3. Advertisement for Lake Arlington's first country club in 1961. 
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west of Joshua in Johnson County, down to 550 ft above MSL at the normal conservation pool elevation of Lake 
Arlington. 

Table 2-1. Population centers in the VCLA watershed. 

 

The watershed consists of only two TCEQ-monitored segments, Lake Arlington (0828), a classified segment, and 
Village Creek (0828A), an unclassified segment. The entire drainage area behind the Lake Arlington dam consists 
of approximately 143 mi2, or 91,402 ac. The VCLA watershed is composed of a series of smaller watersheds that 
are defined by 12-digit hydrologic unit codes (HUC). These smaller HUCs then combine to form larger HUCs that 
are defined by 10, 8, 6, or 4 digits. For example, the VCLA watershed is actually composed of several subunits of 
the Village Creek watershed (10-digit hydrologic unit code (HUC): 1203010204). This is part of the Lower West 
Fork Trinity subbasin (HUC 12030102) which is part of the Upper Trinity River basin (HUC 120301) and the Trinity 
River subregion (HUC 1203) (Figure 2-4).  

While Lake Arlington receives the majority of its natural flow from Village Creek, it will occasionally receive 
storm flows from other smaller tributaries along its perimeter. Wildcat Branch and Prairie Dog Creek are the 
largest tributaries on the west side of the lake, but both they and the majority of the other direct lake tributaries 
are largely ephemeral in nature, aside from a few smaller tributaries on the east side that drain housing 
subdivisions where runoff from yard irrigation provides steady baseflow. 

Village Creek itself is fed by several named tributaries, with Winding Creek, Kennedale Creek, and Elm Branch 
draining the area in the vicinity of Kennedale. Deer Creek drains Crowley and parts of northern Burleson, while 
Booger Creek, Shannon Creek, and Willow Creek drain the western portion of Burleson around IH-35. To the 
east, Quil Miller Creek drains a large rural area containing eastern Burleson, along with the towns of Briaroaks 
and Cross Timber. 

Name

2015 Population 

Estimatea
% of City Limit in 

Watershedb
Population in 

Watershed

Arlington 388,125 3.61%c 14,024

Briaroaks 496 100.00% 496

Burleson 43,625 89.16% 38,894

Cross Timber 275 100.00% 275

Crowley 14,853 100.00% 14,853

Everman 6,352 100.00% 6,352

Forest Hill 12,881 99.95% 12,874

Fort Worth 833,319 10.42% 86,856

Joshua 6,066 49.28% 2,989

Kennedale 7,715 84.08% 6,487

Rendon CDP 13,577d 48.29% 6,556
(a) U.S. Census Bureau estimate based on 2010 census projections.

(b) Calculated using TXDOT 2015 municipal boundary dataset.

(c) Does not include the percentage of Arlington's city limits that lie within Lake 

Arlington's footprint.

(d) Based on the 2010 population and average 2010-2015 projected population 

increases for nearby municipalities.
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Figure 2-4. Location of the Village Creek-Lake Arlington watershed within the Trinity River Basin in Texas. 

2.3 Geology and Soils 
The Village Creek-Lake Arlington watershed is largely located within the Grand Prairie physiographic province 
according to the Physiographic Map of Texas (Bureau of Economic Geology 1996). The majority of the watershed 
is underlain by units from the Washita and Woodbine groups, with some fluviatile terrace deposits and alluvial 
floodplain deposits in areas underlying Lake Arlington and Village Creek. 

Soils in the vicinity of the lake are composed mainly of fine sandy loams, with silty clays near the transitional 
zone within Village Creek. Some of the more common upland soil groups in the watershed include Crosstell fine 
sandy loams, Sanger clays, Crosstell-Urban land complex, and Ponder clay loam. Several hydric soils occupy the 
bottom land areas of the watershed, with Frio silty clays, Pulexas fine sandy loam, and Hassee fine sandy loam 
being most common (USDA 2015a, USDA 2015b). For a more comprehensive list of soils in the watershed, visit 
the U.S. Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS) Soils Surveys 
developed for Johnson and Tarrant counties available online at: https://websoilsurvey.sc.egov.usda.gov/. 

2.4 Land Use and Land Cover 
The downstream portions of the subwatershed surrounding the lake are urbanized, while the upstream portions 
of the subwatershed have remained generally ǊǳǊŀƭ ǿƛǘƘ ǎƻƳŜ ǇŀǎǘǳǊŜƭŀƴŘ ŀƴŘ ǊƻǿπŎǊƻǇ ŀƎǊƛŎǳƭǘǳǊŜΦ aŀƧƻǊ 
population centers include the City of Burleson and the communities of the southwest DFW Metroplex, which 
includes portions of Fort Worth and Arlington. These population centers compose the majority of the developed 
land in the area, shown as red areas in Figure 2-5. Land use within the watershed from 2013, based on data 
collected by the North Central Texas Council of Governments (NCTCOG), is depicted in Figure 2-6, which relates 
a use category (residential, industrial, undeveloped, etc.) to the land cover information. The urban centers 
previously mentioned are characterized by a high percentage of single family homes, but a significant 
percentage of industrial complexes are shown to exist immediately south and west of the lake. Outside of these 
urbanized areas, ranch land is dominant, with pockets of farm land and undeveloped open lots being typical. 

On the left: The Trinity Basin within the context of the state, with the location of the VCLA watershed in red. On the right: a closer view of the 

watersheds and nearby subbasins that interact with the VCLA watershed. Data Source: TWDB and TCEQ. 

https://websoilsurvey.sc.egov.usda.gov/
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Figure 2-5. 2012 NLCD land cover classes in the Village Creek-Lake Arlington watershed. 

Data source: Multi-Resolution Land Characteristics Consortium; Basemap: ESRI World Imagery. 






























