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LIGHTNING SUMMARY 

 

 Plans for the proposed Alden development in the city of Lake Jackson, Texas Gulf Coast, 

have shown that negligible additional runoff will occur in Oyster Creek, which flows through 

Lake Jackson. However, the development would increase the discharge of Bastrop Bayou, which 

would impact flooding in the city of Richwood, by 1.0-19.7% and 1.0-22.1% during a 100-year 

and 500-year storm, respectively. The range depends upon the sizes of residential lots (1/8-2 

acres), with larger lots resulting in smaller discharges. 

 

ABSTRACT 

 

Plans for the proposed Alden development on the west side of SH288 in the city of Lake 

Jackson, Brazoria County, Texas Gulf Coast, have shown that negligible additional runoff will 

occur in Oyster Creek, which flows through Lake Jackson, but have not adequately considered 

the additional runoff to Bastrop Bayou, which would impact flooding in the city of Richwood to 

the east. The majority (71%) of the development site is within the watershed of Bastrop Bayou, 

and the 2018 Lidar data show the clear hydraulic connection from eastward-flowing drainage 

channels within the development site, to drainage crossings across SH288, and into Bastrop 

Bayou. The plans include eight ponds covering 6.6% of the development and claim that they will 

retain the water from a 100-year storm. However, using the Soil Conservation Service Curve 

Number Method, it can be shown that the pond depths required to store all stormwater would be 

11.2-27.2 feet, 13.4-33.6 feet, 16.9-44.0 feet, and 19.7-53.1 feet, for 24-hour storms with return 

periods of 100, 200, 500 and 1000 years, respectively, so that the ponds would be irrelevant for 

any extreme events. The Rational Equation was used to estimate additional discharge in Bastrop 

Bayou due to conversion of meadow to residential lots of 0-240, 24-444, 27-525, 31-782, 35-

768, and 39-893 cubic feet per second for floods with return periods of 10, 50, 100, 200, 500 and 

1000 years, respectively. The above additional discharges correspond to 0.0-15.7%, 1.0-18.9%, 

1.0-19.7%, and 1.0-22.1% of the estimated discharge of the ungaged Bastrop Bayou for floods 

with return periods of 10, 50, 100 and 500 years, respectively. The ranges depend primarily upon 

the uncertainties in the magnitudes of extreme storms and the range in the possible sizes (1/8-2 

acres) of residential lots. Larger residential lots correspond to smaller predicted runoffs, so that 

the runoff from 1-acre lots would differ very little from the runoff from the current site, while the 

additional runoff from lots of 1/3-acre or smaller would exceed 5% for storms with return 

periods of 50 years or longer. The people most likely to be affected by increased runoff from the 

site of the Alden development are the low-income residents of the Lake Jackson Mobile Home 

Park, which is located on the banks of Bastrop Bayou, only 5600 feet from the SH288 drainage 

crossing. 
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INTRODUCTION 

 

 The City of Lake Jackson is currently considering permits for the 987-acre Alden 

development that has been proposed for construction north of FM2004, on the western side of 

SH288, and east and north of Oyster Creek (see Figs. 1-3; Lake Jackson, Texas, 2020; McCarty, 

2020a-e; Morris, 2020). The proposed development would include single-family homes ranging 

from starter homes with minimum lot sizes of 4800 square feet (0.11 acres) to homes worth up to 

$400,000, as well as multi-family apartments and commercial developments. The particular mix 

of structures and the lot sizes has not yet been decided and has been a matter of negotiation 

between the city and the developers (McCarty, 2020a-e). The proposal includes a set of eight 

retention ponds with the capacity to store the stormwater from a 100-year storm and prevent 

stormwater from leaving the development (see Fig. 4). The excavated soil from construction of 

the retention ponds will be used for the elevation of homes and buildings, so as to prevent 

flooding of the development (Morris, 2020). 

 A Power Point presentation that is available on the website of the City of Lake Jackson 

(Lake Jackson, Texas, 2020) emphasizes that the proposed development will not increase runoff 

to Oyster Creek, which flows through Lake Jackson (see Fig. 2). However, no document has yet 

considered the possibility of increased runoff to Bastrop Bayou, which could impact flooding in 

the neighboring city of Richwood to the east (see Fig. 2). The objective of this report is to 

address the following questions: 

1) Is it possible to construct retention ponds on the Alden development with the capacity to 

store all of the stormwater from a 100-year storm? 

2) What would be the increase in discharge of Bastrop Bayou following conversion of the 

development site from its current land use to residential lots? 

Before addressing the methodology for answering the above questions, I will first review the 

principles of stormwater analysis. 

 This report was written based solely upon information available in the Power Point 

presentation (Lake Jackson, Texas, 2020) and newspaper articles (McCarty, 2020a-e; Morris, 

2020) without access to the actual engineering plans and analyses. All measurements were based 

upon various versions of Figs. 3-4, which could have led to some inaccuracies or 

misunderstandings. For example, although every article has stated the size of the proposed Alden 

development as 987 acres (Morris, 2020; McCarty, 2020a-e), the area inside the perimeter of the 

Alden development (see Figs. 3-4) was measured as 1135 acres. This discrepancy could have 

resulted because not all of the property inside of the perimeter is being counted as part of the 

development, because of simplifications in the plans presented to the public (see Figs. 3-4), or 

because of misunderstandings or inaccuracies in measurement. An even greater discrepancy is 

between the measurement of the total surface area of ponds as 75 acres and the statement in 

McCarty (2020a) that “more than 30 percent of the property will be reserved for lakes and 

detention basins, she [Alice Rodgers, Secretary for City of Lake Jackson] said.” (Based on Fig. 

4, it is not clear how lakes and detention basins are different concepts. For context, a detention 

basin is intended to delay the flow of stormwater, while a retention basin is intended to store 

stormwater permanently until it evaporates or infiltrates into the underlying soil.) In this report, 

for consistency in calculations, measurements from Figs. 3-4 were used in place of the above 

published values.    
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Figure 1. The cities of Lake Jackson and Richwood are located south of Houston, Texas, and east of the Brazos 

River. 

 

REVIEW OF STORMWATER ANALYSIS 

 

 Stormwater analysis focuses on two questions: 

1) What is the predicted volume of runoff from a given watershed due to a given storm? 

2) What is the predicted peak flow rate from a given watershed due to a given storm? 

The most common methods in the US for addressing these questions are the Soil Conservation 

Service Curve Number (SCS-CN) Method for runoff volume and the Rational Equation for peak 

flow rate. In some jurisdictions, the use of these methods is even written into regulations. The 

advantage of these two methods is that they both rely on routinely mapped soil and land use 

information that is available for most of the US. This review will largely follow the discussion in 

McCuen (2005) and Dingman (2015). 
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Figure 2. The City of Lake Jackson is considering permits for construction of the Alden development. Lake 

Jackson, Texas (2020) has argued that the development will have negligible impact upon Oyster Creek, and so will 

not cause increased flooding in Lake Jackson. The objective of this report is to evaluate the impact of the 

development upon Bastrop Bayou, and thus upon flooding in the downstream city of Richwood. The basis of the 

evaluation was the precipitation statistics for the Freeport weather station, which is 8 miles southeast of the center of 

the Alden development. Perimeter of Alden development from Lake Jackson, Texas (2020). Background is Google 

Earth image from March 21, 2018.   
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Figure 3. The City of Lake Jackson is considering permits for the construction of the Alden development west of 

SH288 in the northwestern portion of Lake Jackson (see Fig. 2). Figure from Lake Jackson, Texas (2020). 

 

 
Figure 4. According to the drainage plan for the Alden development, eight retention ponds will be constructed with 

the capacity to store the stormwater from a 100-year storm. Figure from Lake Jackson, Texas (2020). 
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Prediction of Runoff Volume 

 

The derivation of the SCS-CN Method begins by recognizing that the total precipitation, 

P, that falls on a watershed during a storm has three possible destinations. Some of the 

precipitation could develop into total surface runoff, P*, which is also called the total event flow 

or the effective precipitation. Some of the precipitation could be stored as initial abstraction, Si, 

or the storage that must be satisfied before any surface runoff or event flow can occur. This 

initial abstraction could include storage in shallow depressions, interception of precipitation by 

leaves, or infiltration of precipitation into soil. The remainder of the precipitation is directed into 

retention, SR, or the amount of precipitation that falls after the initial abstraction is satisfied, but 

which does not contribute to event flow. Most of this retention occurs in the soil, so that the 

infiltration of precipitation into soil continues even after surface runoff has begun. Clearly, 

 

 𝑃 = 𝑃∗ + 𝑆𝑖 + 𝑆𝑅 (1) 

 

where each of the terms is regarded as a depth, or a volume of a water divided by the surface 

area of the watershed. The objective of the SCS-CN Method is to predict P* from P. 

 The next step in the derivation is the heuristic assumption that  

 

 𝑆𝑅
𝑆𝑚𝑎𝑥

=
𝑃∗

𝑃 − 𝑆𝑖
 (2) 

 

where Smax is the maximum retention capacity of the watershed. Inserting Eq. (1) into Eq. (2) 

then yields 

 

 
𝑃∗ =

(𝑃 − 𝑆𝑖)
2

𝑃 − 𝑆𝑖 + 𝑆𝑚𝑎𝑥
 (3) 

 

Combining Eq. (3) with the empirical formula 

 

 𝑆𝑖 = 0.2𝑆𝑚𝑎𝑥 (4) 

 

results in 

 

 
𝑃∗ =

(𝑃 − 0.2𝑆𝑚𝑎𝑥)
2

𝑃 + 0.8𝑆𝑚𝑎𝑥
 (5) 

  

(Eq. (5) has a typographical error in Dingman (2015)). Note that Eq. (4) implies that P* = 0 when 

P ≤ 0.2Smax. The volume of runoff is calculated from Eq. (5) by multiplying P* (a depth of water) 

by the area of the watershed. 

  The key to the SCS-CN method is the estimation of Smax from readily available soil and 

land use information. The Curve Number, CN, is defined by 
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𝑆𝑚𝑎𝑥 =

1000

𝐶𝑁
− 10 (6) 

  

where Smax is expressed in inches.  Note that CN = 100 implies that Smax = 0, so that all 

precipitation is converted into surface runoff (P* = P). Smaller values of CN would imply that 

some of the precipitation is stored in the soil, in surface depressions, or on vegetation. The value 

of CN for a particular watershed is obtained from the land use classification and the assignment 

of the soil to one of the four hydrologic soil groups, according to the maximum infiltration rate 

of the soil (see Table 1). The standard guide for choosing values of CN is the handbook by 

USDA (1986). In cases where a watershed is made of multiple land uses or hydrologic soil 

groups, a composite CN is created, based upon a weighted average of the values of CN within the 

watershed, according to the surface area occupied by each value of CN.  

 

Table 1. Hydrologic Soil Groups1 

Group Description Infiltration 

Rate (in/hr) 

A Deep, well to excessively drained sand or gravel > 0.30 

B Moderately deep to deep, moderately well to well drained soils with 

moderately fine to moderately coarse textures 

0.15-0.30 

C Soils with a layer that impedes downward movement of water and 

soils with moderately fine to fine texture 

0.05-0.15 

D Clay soils with a high swelling potential, soils with a permanent high 

water table, soils with a claypan or clay layer at or near the surface, 

and shallow soils over nearly impervious material 

< 0.05 

1Adapted from information in USDA (1986) 

 

Prediction of Peak Flow Rate 

 

 According to the Rational Equation, the peak flow rate from a watershed for a given 

rainfall intensity is given by 

 

 𝑄 = 𝐶𝑖𝐴 (7) 

 

where Q is peak flow rate (cubic feet per second), i is rainfall intensity (inches per hour), A is 

watershed area (acres), and C is a dimensionless runoff coefficient. Similar to the SCS-CN 

Method, the runoff coefficient depends upon the hydrologic soil group, the land use 

classification, and the slope (typically in ranges, such as 0-2%, 2-6% and >6%). In the same way, 

where a watershed is made of multiple land uses, slopes or hydrologic soil groups, a composite C 

is created, based upon a weighted average of the values of C within the watershed, according to 

the surface area occupied by each value of C. Comprehensive tables for the choice of runoff 

coefficient can be found in McCuen (2005).  

 The key to the correct use of the Rational Equation is the appropriate choice of the 

rainfall intensity. This choice is based upon the time of concentration of a watershed, which is 

the maximum time required for water to reach the watershed outlet from the farthest edge of the 

watershed. When the duration of a storm is equal to the time of concentration, all of the 
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precipitation that falls on the watershed is simultaneously exiting the watershed at the outlet, so 

as to achieve the peak flow rate. Therefore, the rainfall intensity is chosen as the intensity 

(precipitation per unit time) that would occur for a storm with a given return period with a 

duration equal to the time of concentration. For example, if the time of concentration of a 

watershed is 60 minutes, the 100-year peak flow rate (peak flow rate with a 1% chance of 

exceedance in a given year) would be chosen as the precipitation of the 100-year storm with a 

duration of 60 minutes divided by the storm duration (60 minutes). Note that storms with 

duration shorter than the time of concentration will have a lower flow rate (less than the peak 

flow rate), but storms with a duration longer than the time of concentration will not have a 

greater flow rate.  

A variety of empirical formulae for the estimation of time of concentration have been 

developed for different regions, land uses, and topographies (Dingman, 2015). A common 

empirical formula developed by Watt and Chow (1985) is 

 

 

𝑇𝐶 = 0.128(
𝐿

𝑆𝐶
0.5)

0.79

 (8) 

 

where TC is time of concentration (hours), L is the length of the main stream or drainage channel 

within the watershed (kilometers), and SC is the sine of the channel slope. Eq. (8) was developed 

from datasets from the US and Canada and is applicable to watershed areas in the range 0.01-

5840 square kilometers and values of SC in the range 0.00121-0.0978. 

 

METHODOLOGY 

 

 The basis of calculations of both runoff and peak flow rate is the estimation of the 

precipitation from rare storms. It was assumed that precipitation estimates for the Alden 

development would be the same as for the Freeport weather station, 8 miles to the southeast of 

the development (see Fig. 2). Precipitation estimates are available for storm return periods 

ranging from 1 year (100% chance of exceedance in a given year) to 1000 years (0.1% chance of 

exceedance in a given year) for storm durations ranging from 5 minutes to 60 days (see Table 2a; 

NOAA, 2020). These precipitation estimates include minima and maxima for 90% confidence 

intervals (the probability that the actual precipitation will be between the minimum and the 

maximum is 90%), which can be quite large. For example, for a storm duration of 24 hours, the 

90% confidence interval for the precipitation estimate for a 10-year storm is 50.7% of the mean, 

and is 87.1% of the mean for a 1000-year storm (see Table 2a). These 90% confidence intervals 

for precipitation estimates were carried through all calculations and constitute a major source of 

uncertainty in the final results.  

 The total runoff volume was calculated using the SCS-CN Method based on a 24-hour 

storm, and storm return periods of 100, 200, 500 and 1000 years. Since the retention ponds are 

designed to store all of the stormwater generated on the Alden development, the entire 

development was considered for the calculation of runoff volume. Although, currently, the entire 

development site does not slope toward the retention ponds (see Fig. 5), presumably there is a 

plan to regrade the site in this way. However, no available document has described such a plan. 

Curve numbers CN were assigned using USDA (1986), based on hydrologic soil groups from 

USDA (2020) and considering residential lot sizes ranging from 1/8-2 acres (see Table 2b and 
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Fig. 5). The pond depth required to store all stormwater was calculated, as well as the 

precipitation that could be stored by ponds with depths in the range 1-4 feet.  

 

Table 2a. Input Data: 24-Hour Precipitation at Freeport, Texas 

Return Period 

(yrs) 

24-Hour Precipitation (in)1  

 Minimum2 Mean Maximum2 Confidence 

Interval (%)3 

10 6.69 8.69 11.1 50.7 

50 9.89 13.6 18.6 64.0 

100 11.5 16.3 22.7 68.7 

200 13.3 19.5 27.8 74.4 

500 16.1 24.4 36.1 82.0 

1000 18.4 28.6 43.3 87.1 
1NOAA, 2020 
2Minimum and maximum based on 90% confidence interval 
390% confidence interval (maximum – minimum) as percentage of mean 

 

Table 2b. Input Data: Soil Conservation Service Curve Number (SCS-CN) Method 

Residential Lot Size (ac) CN for Given Hydrologic Soil Group1 

 A B C D 

1/8 77 85 90 92 

1/4 61 75 83 87 

1/3 57 72 81 86 

1/2 54 70 80 85 

1 51 68 79 84 

2 46 65 77 82 

 Area occupied by Hydrologic Soil Groups (ac)2 

Ponds 75.09 

Group B 179.98 

Group C 163.00 

Group D 714.57 

Group C/D 1.94 
1USDA (1986) 
2Areas refer to the entire Alden development site 

 

 The peak flow rate was calculated using the Rational Equation with runoff coefficients 

chosen from McCuen (2005) based on hydrologic soil groups from USDA (2020) and the slope 

range 0-2%, and considering residential lot sizes ranging from 1/8-1 acres, as well as commercial 

lots of unspecified size (see Table 2c). In this case, the calculations were based only upon the 

portion of the Alden development within the watershed of Bastrop Bayou, for which the time of 

concentration was calculated using the length and slope of the main drainage channel and Eq. 

(8). The appropriate rainfall intensity for use in Eq. (7) was determined through calculating the 

predicted intensity for storm duration equal to the time of concentration based on power-law fits 

to the precipitation as a function of storm duration for storm return periods of 10, 50, 100, 200, 

500 and 1000 years. The additional discharge in Bastrop Bayou was calculated as the difference 

between the peak flow rate (for a given storm return period) from the site of the Alden 
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development within the watershed of Bastrop Bayou after conversion to residential and 

commercial lots and the peak flow rate at the current land use. These additional discharges were 

compared with the estimated discharge for Bastrop Bayou at a point 3800 feet upstream from 

CR288 (see Fig. 5) for 10-year, 50-year, 100-year and 500-year floods (FEMA, 2018). Since 

Bastrop Bayou is an ungaged stream, these estimations were based upon stream and watershed 

characteristics, not upon a history of discharge measurements (see further discussion in the 

Results section).    

 

Table 2c. Input Data: Rational Equation 

Land Use Runoff Coefficient for Given Hydrologic Soil Group1,2 

 A B C D 

1/8-ac Residential Lot 0.253 

0.334 

0.27 

0.35 

0.30 

0.38 

0.33 

0.41 

1/4-ac Residential Lot 0.22 

0.30 

0.24 

0.33 

0.27 

0.36 

0.30 

0.38 

1/3-ac Residential Lot 0.19 

0.28 

0.22 

0.30 

0.25 

0.33 

0.28 

0.36 

1/2-ac Residential Lot 0.16 

0.25 

0.19 

0.28 

0.22 

0.31 

0.26 

0.34 

1-ac Residential Lot 0.14 

0.22 

0.17 

0.24 

0.20 

0.28 

0.24 

0.31 

Commercial Lot 0.71 

0.88 

0.71 

0.89 

0.72 

0.89 

0.72 

0.89 

Meadow 0.10 

0.14 

0.14 

0.20 

0.20 

0.26 

0.24 

0.30 

 Area occupied by Hydrologic Soil Groups (ac)5 

Group C 171.27 

Group D 636.42 
1McCuen (2005) 
2Assumes 0-2% slopes 
3Runoff coefficients for storm return periods less than 25 years 
4Runoff coefficients for storm return periods greater than or equal to 25 years 
5Areas refer to the portion of the Alden development within the watershed of Bastrop Bayou. 

   

The portion of the Alden development within the watershed of Bastrop Bayou, the 

channel slope within the development, and the qualitative determination of drainage pathways 

were determined using the 2018 Lidar data (AECOM, 2018; StratMap, 2018a-d). ESRI ArcMap 

v. 10.7.1 was used for all mapping analyses and measurements. Political boundaries and 

locations of streams and highways were obtained from the Texas Natural Resources Information 

System (2019a-c). All Google Earth images were dated March 21, 2018.  

 

RESULTS 

 

Capacity of Retention Ponds 

 

Out of the 1134.6 acres of the proposed Alden development, 75.1 acres (6.6%) are in 

ponds, 714.6 (63.0%) acres are in Hydrologic Soil Group D, 163.0 acres (14.4%) are in 
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Hydrologic Soil Group C, 1.9 acres (0.2%) are in Hydrologic Soil Group C/D, and 180.0 

(15.9%) acres are in Hydrologic Soil Group B (see Table 2a, Fig. 5). Out of the land area that is 

not covered by ponds, 67.4% is in Hydrologic Soil Group D, which has the lowest infiltration 

rate and the greatest potential to generate runoff (see Table 1), and 83.0% is in Hydrologic Soil 

Groups C, C/D or D, the hydrologic soil groups with the greatest runoff potential (see Table 1). 

The pond depths required to store all stormwater would be 11.2-27.2 feet, 13.4-33.6 feet, 16.9-

44.0 feet, and 19.7-53.1 feet, for 24-hour storms with return periods of 100, 200, 500 and 1000 

years, respectively, for residential lots ranging in size from 1/8-2 acres, in which larger lots 

generate less runoff (see Table 3a). For a 24-hour storm with a 100-year return period (the design 

criterion for the retention ponds), the required pond depths would be 13.1-27.2 feet, 12.2-26.1 

feet, 11.9-25.9 feet, 11.8-25.7 feet, 11.6-25.5 feet and 11.2-25.1 feet, for residential lot sizes of 

1/8, 1/4, 1/3, 1/2, 1 and 2 acres, respectively (see Table 3a). The very large required pond depths 

result from a combination of high precipitation, low pond surface area, and low soil infiltration 

rate.  

 

Table 3a. Pond Depth Required to Store Stormwater of Given Return Period 

Lot Size 

(ac) 

CN1 Pond Depth (ft) for given Storm Return Period (yrs)2 

  100 200 500 1000 

1/8 91.1 19.1 

(13.1-27.2) 

23.1 

(15.4-33.6) 

29.3 

(18.9-44.0) 

34.6 

(21.8-53.1) 

1/4 85.4 18.1 

(12.2-26.1) 

22.1 

(14.4-32.5) 

28.3 

(17.9-43.0) 

33.5 

(20.8-52.0) 

1/3 84.0 17.9 

(11.9-25.9) 

21.9 

(14.2-32.3) 

28.0 

(17.6-42.7) 

33.3 

(20.5-51.7) 

1/2 82.9 17.7 

(11.8-25.7) 

21.7 

(14.0-32.1) 

27.8 

(17.5-42.5) 

33.1 

(20.3-51.5) 

1 81.8 17.5 

(11.6-25.5) 

21.5 

(13.8-31.9) 

27.6 

(17.3-42.3) 

32.9 

(20.1-51.3) 

2 79.8 17.1 

(11.2-25.1) 

21.1 

(13.4-31.4) 

27.2 

(16.9-41.8) 

32.4 

(19.7-50.9) 
1Composite curve number calculated using data in Table 2b. 
2Best estimate for pond depth required to store all stormwater from a 24-hour storm of a given return period 

calculated using the Soil Conservation Service Curve Number (SCS-CN) Method and data in Tables 2a-b. Range in 

parentheses are estimates based on the 90% confidence intervals for 24-hour storms (NOAA, 2020).  

 

The very large required pond depths are completely unrealistic. Besides being a safety 

hazard, the ponds would have little real capacity to store surface runoff, since they would simply 

fill with groundwater or would draw infiltration from Oyster Creek (see Fig. 5). Adding 

commercial development would require even deeper ponds, since commercial and business 

districts have CN = 94 for Hydrologic Group C and CN = 95 for Hydrologic Soil Group D 

(compare with values for composite CN in Table 3a). An alternative calculation was to consider 

the precipitation amounts that could be stored by more realistic pond depths. For pond depths in 

the range 1-4 feet, storable precipitations were 1.56-4.15 feet, 1.97-4.75 feet, 2.07-4.90 feet, 

2.15-5.01 feet, 2.23-5.13 feet and 2.38-5.35 feet, for residential lot sizes of 1/8, 1/4, 1/3, 1/2, 1 

and 2 acres, respectively (see Table 3b). These precipitation amounts do not necessarily 

correspond to a storm of any particular duration. However, for comparison, at the Freeport 
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weather station, the predicted 24-hour storm with a 1-year return period (100% probability of 

exceedance in a given year) is 3.00-4.91 inches, while the 24-hour storm with a 2-year return 

period (50% probability of exceedance in a given year) is 3.86-6.18 inches, where the range is 

the 90% confidence interval (NOAA, 2020). In summary, the planned set of retention ponds will 

play essentially no role in the storage of stormwater from any extreme event.   

 

Table 3b. Precipitation that can be Stored by a Given Pond Depth 

Lot Size 

(ac) 

CN1 Precipitation (in) for Given Pond Depth (ft)2 

  1 2 3 4 

1/8 91.1 1.56 2.46 3.32 4.15 

1/4 85.4 1.97 2.97 3.88 4.75 

1/3 84.0 2.07 3.09 4.01 4.90 

1/2 82.9 2.15 3.18 4.12 5.01 

1 81.8 2.23 3.28 4.23 5.13 

2 79.8 2.38 3.46 4.43 5.35 
1Composite curve number calculated using data in Table 2b. 
2Precipitation for which all runoff (effective precipitation) can be stored for a given pond depth calculated using the 

Soil Conservation Service Curve Number (SCS-CN) Method and data in Table 2b. 

 

Increase in Discharge of Bastrop Bayou 

 

 Although the site of the Alden development borders Oyster Creek, 808.7 acres (71.2%) of 

the site are within the watershed of Bastrop Bayou (see Fig. 6). On the above basis, the potential 

of the Alden development to impact flooding in the city of Richwood cannot be ignored. 

Although the city of Richwood also borders Oyster Creek, nearly the entire city is also within the 

Bastrop Bayou watershed. In this case, the mapped watershed refers to the contributing area 

upstream from a point (watershed outlet) on Bastrop Bayou immediately downstream from the 

northern limit of Richwood, except for the northeastern extension onto FM2004 (see Fig. 6). 

Choosing a point any farther downstream for delineation of the watershed would not affect any 

of the above conclusions. 

 The Lidar data show the clear hydraulic connection between the development site and 

Bastrop Bayou. A dark curvilinear feature (darker shades indicate lower elevations) shows a 

drainage channel on the development site that leaves the site at the North Alden 288 Crossing 

(see Fig. 7a). From the highway crossing, a continuation of the drainage channel then conveys 

surface runoff into Bastrop Bayou (see Fig. 7a). The drainage pathway within the development 

site is traced in Fig. 7b.  

 The time of concentration of the portion of the Alden development site within the Bastrop 

Bayou watershed can be calculated from the length and slope of the main drainage channel (see 

Fig. 7b). The channel is 3460 feet long and drops from 18.51 feet above sea level at its origin to 

11.33 feet above sea level at its entrance to the North Alden 288 Crossing, for a slope of 0.0021. 

Inserting the above values into Eq. (8) yields a time of concentration of 92 minutes. In other 

words, the maximum rainfall intensity will occur for storms with a duration of 92 minutes. Of 

course, the actual development of the site could significantly alter the drainage patterns. It is 

most significant that the elevation of the site with soil from excavation of the ponds (Morris, 

2002) would increase the slope of the drainage channel, thus decreasing the time of 

concentration, and increasing the rainfall intensity at which the peak flow rate would occur. (It is 
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clear from NOAA (2020) that, for a given return period, storms with shorter durations have 

greater intensities.)    

 

  
Figure 5. A set of eight retention ponds on the Alden development are intended to store all stormwater from a 24-

hour storm with a 100-year return period (see Fig. 4). According to the Soil Conservation Service Curve Number 

(SCS-CN) Method, the runoff (effective precipitation) generated by a storm depends upon the land use and the 

hydrologic soil group. Out of the 1135 acres of the proposed Alden development, there are 75 acres in ponds, 180 

acres in Hydrologic Soil Group B, 163 acres in Hydrologic Soil Group C, 715 acres in Hydrologic Soil Group D, 

and 2 acres in Hydrologic Soil Group C/D. Storage of all stormwater from the development due to a 100-year storm 

would require ponds 13.1-27.2 feet and 11.2-25.1 feet deep if the average residential lot sizes were 1/8 acre and 2 

acres, respectively (see Table 3a). The additional stream discharge that would result from conversion of the site of 

the Alden development to residential lots was compared with the discharge estimated for Bastrop Bayou at a point 

3800 feet upstream from CR288 (FEMA, 2018) for 10-year, 50-year, 100-year and 500-year floods (see Tables 4a-

b). Hydrologic soil groups from USDA (2020). Watershed based on 2018 Lidar data (StratMap, 2018a-d). Perimeter 

of Alden development from Lake Jackson, Texas (2020). Background is Google Earth image from March 21, 2018.   
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Figure 6. Out of the 1135 acres of the proposed Alden development, 808 acres (71%) are within the watershed of 

Bastrop Bayou, so that drainage from the development has the potential to impact the city of Richwood. Note that 

Richwood is almost entirely within the Bastrop Bayou watershed. The mapped watershed refers to the contributing 

area upstream from an outlet on Bastrop Bayou immediately downstream from the northern limit of Richwood 

(except for the northeastern extension onto FM2004). Watershed based on 2018 Lidar data (StratMap, 2018a-d). 

Perimeter of Alden development from Lake Jackson, Texas (2020). Background is Google Earth image from March 

21, 2018.   

 

 For the Freeport weather station, for storms with return periods ranging from 10-1000 

years, power-law curves were excellent fits to precipitation estimates as a function of storm 

duration for storms of duration less than or equal to six hours (see Figs. 8a-f). In all cases, 
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power-law curves were also excellent fits to the maximum and minimum precipitation estimates, 

based on 90% confidence intervals (see Figs. 8a-f). The power-law fits were used to calculate the 

precipitation for a storm duration of 92 minutes for return periods 10, 50, 100, 200, 500 and 1000 

years. These precipitation amounts were divided by 92 minutes to obtain best estimates for 

rainfall intensities of 2.44 (1.85-3.23), 3.50 (2.49-4.90), 4.03 (2.80-5.80), 4.64 (3.13-8.63), 5.54 

(3.61-8.48), and 6.30 (4.00-9.86) inches per hour, for storms with return periods of 10, 50, 100, 

200, 500 and 1000 years, respectively (ranges in parentheses are 90% confidence intervals).  

 

  
Figure 7a. The time of concentration (storm duration required to achieve peak flow rate) for the portion of the 

Alden development within the Bastrop Bayou watershed (compare with Figs. 5-6) can be estimated from the length 

and slope of the main drainage channel. The main drainage channel is indicated by the dark curvilinear feature 

(corresponding to lower elevations) that exits the Alden development at the North Alden 288 Crossing (see Figs. 

11a-b). (The main drainage channel is traced in Fig. 7b). Note that the Lidar data (StratMap, 2018a-d) indicate the 

clear hydraulic connection between the North Alden 288 Crossing and Bastrop Bayou. Watershed based on 2018 

Lidar data (StratMap, 2018a-d). Background is Google Earth image from March 21, 2018. 
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Figure 7b. The main channel that drains the Alden development toward Bastrop Bayou has a length of 3460 feet 

and slope of 0.0021. The best estimate for the time of concentration (storm duration required to achieve peak flow 

rate) for the portion of the Alden development within the Bastrop Bayou watershed (compare with Figs. 5-6) is 92 

minutes. The dark curvilinear feature (corresponding to lower elevations) without the traced drainage pathway can 

be seen in Fig. 7a. Watershed based on 2018 Lidar data (StratMap, 2018a-d). Background is Google Earth image 

from March 21, 2018.  
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Figure 8a. A power-law curve is an excellent fit to precipitation estimates for a 10-year storm as a function of storm 

duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 2.44 inches per hour, with minimum and maximum intensities of 1.85 and 3.23 inches per hour, 

respectively. Data from NOAA (2020).   

  



18 
 

 
Figure 8b. A power-law curve is an excellent fit to precipitation estimates for a 50-year storm as a function of storm 

duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 3.50 inches per hour, with minimum and maximum intensities of 2.49 and 4.90 inches per hour, 

respectively. Data from NOAA (2020). 
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Figure 8c. A power-law curve is an excellent fit to precipitation estimates for a 100-year storm as a function of 

storm duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 4.03 inches per hour, with minimum and maximum intensities of 2.80 and 5.80 inches per hour, 

respectively. Data from NOAA (2020).   
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Figure 8d. A power-law curve is an excellent fit to precipitation estimates for a 200-year storm as a function of 

storm duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 4.64 inches per hour, with minimum and maximum intensities of 3.13 and 8.63 inches per hour, 

respectively. Data from NOAA (2020).  
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Figure 8e. A power-law curve is an excellent fit to precipitation estimates for a 500-year storm as a function of 

storm duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 5.54 inches per hour, with minimum and maximum intensities of 3.61 and 8.48 inches per hour, 

respectively. Data from NOAA (2020).  
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Figure 8f. A power-law curve is an excellent fit to precipitation estimates for a 1000-year storm as a function of 

storm duration for storms of duration less than or equal to six hours. Maximum and minimum estimates refer to 90% 

confidence intervals. Based on the power-law fits, for a storm duration of 92 minutes (corresponding to the time of 

concentration of the portion of the Alden development within the watershed of Bastrop Bayou), the best estimate for 

rainfall intensity is 6.30 inches per hour, with minimum and maximum intensities of 4.00 and 9.86 inches per hour, 

respectively. Data from NOAA (2020). 

 

The additional discharge to Bastrop Bayou was calculated based on the difference 

between the composite runoff coefficients before and after development of the portion of the 

Alden site within the watershed of Bastrop Bayou. Of the 808.7 acres within the Bastrop Bayou 

watershed, 636.4 acres (78.8%) are in Hydrologic Soil Group D (highest runoff potential) and 

171.3 acres (21.2%) are in Hydrologic Soil Group C (second-highest runoff potential) (see 

Tables 1 and 2c), with the entire area in the lowest slope range (0-2%). The fraction of the site 
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that will be covered in ponds was not taken into account, since it has already been shown that 

ponds will quickly fill and overflow during any extreme precipitation event. At the present time, 

the site is an undeveloped grassy area (see Fig. 9), most closely corresponding to the land use 

“meadow,” according to the classification scheme of McCuen (2005). Using McCuen (2005), the 

above characteristics imply a composite C = 0.23 for storms with return periods less than 25 

years, and C = 0.29 for storms with return periods equal to or greater than 25 years. Peak flow 

resulting from the pre-development composite C was compared with the peak flow rate for the 

values of the post-development composite C = 0.32, 0.29, 0.27, 0.25 and 0.23 for residential lot 

sizes of 1/8, 1/4, 1/3, 1/2 and 1 acre, respectively, for storms with return periods less than 25 

years, and C = 0.40, 0.38, 0.35, 0.33 and 0.30 for residential lot sizes of 1/8, 1/4, 1/3, 1/2 and 1 

acre, respectively, for storms with return periods equal to or greater than 25 years. Note that, for 

storms with shorter return periods, the runoff coefficient for a 1-acre residential lot is no greater 

than for a meadow. There are no data for runoff coefficients for residential lots larger than one 

acre.  

 

 
Figure 9. The current site of the proposed Alden development is an undeveloped grassy area. The current runoff 

coefficient for this site was derived from the hydrologic soil group (see Fig. 5), the slope (see Figs. 7a-b), and the 

land use classification “meadow” (McCuen, 2005). Photo from Lake Jackson, Texas (2020), taken on September 3, 

2017, following Hurricane Harvey.    

 

 The additional discharge in Bastrop Bayou due to conversion of meadow to residential 

lots was calculated as 0-240, 24-444, 27-525, 31-782, 35-768, and 39-893 cubic feet per second 

for floods with return periods of 10, 50, 100, 200, 500 and 1000 years, respectively (see Table 

4a). Relative to the estimated discharges in Bastrop Bayou under current conditions, the 

additional discharges correspond to 0.0-15.7%, 1.0-18.9%, 1.0-19.7%, and 1.0-22.1% for floods 

with return periods of 10, 50, 100 and 500 years, respectively (see Table 4b). The additional 

discharge is clearly highly dependent on the residential lot size, with insignificant increases in 

discharge occurring following conversion of meadow to 1-acre residential lots (see Tables 4a-b). 
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On the other hand, mean additional discharge greater than 5% would occur for residential lots 

1/3-acre or smaller for storm return periods 50 years or longer.  

 

Table 4a. Additional Discharge of Bastrop Bayou due to Alden Development 

Residential 

Lot Size 

(ac) 

Additional Discharge (cfs) for Given Storm Return Period (yrs)1  

10 50 100 200 500 1000 

1/8 182 

138-240 

317 

225-444 

365 

254-525 

420  

283-782 

502  

327-768 

571 

 362-893 

1/4 122 

93-162 

238 

169-333 

274 

191-395 

316 

213-587 

377 

 246-577 

429  

272-671 

1/3 83 

63-110 

176 

125-246 

202 

140-291 

233 

157-433 

278 

 181-425 

316 

 201-495 

1/2 39 

30-52 

119 

85-167 

137 

95-197 

158 

106-294 

188 

 123-288 

214  

136-335 

1 0 

0-0 

34 

24-48 

39 

27-57 

45 

31-84 

54 

 35-83 

62 

 39-97 

Commercial 963 

730-1274 

1692 

1204-2369 

1948 

1353-2804 

2243 

1513-4172 

2678 

1745-4099 

3045 

1934-4766 
1Additional discharge calculated using the Rational Equation and data in Table 2c and Figs. 8a-f. Ranges are 

estimates based on the 90% confidence intervals for 24-hour storms (NOAA, 2020).  

 

Table 4b. Additional Discharge of Bastrop Bayou due to Alden Development 

Residential 

Lot Size 

(ac) 

Additional Discharge (%) for Given Storm Return Period (yrs)1 

10 50 100 500 

1/8 11.9 

(9.0-15.7) 

13.5 

(9.6-18.9) 

13.7 

(9.5-19.7) 

14.5 

(9.4-22.1) 

1/4 8.0 

(6.1-10.6) 

10.1 

(7.2-14.2) 

10.3 

(7.1-14.8) 

10.9 

(7.1-16.6) 

1/3 5.4 

(4.1-7.2) 

7.5 

(5.3-10.5) 

7.6 

(5.3-10.9) 

8.0 

(5.2-12.3) 

1/2 2.6 

(2.0-3.4) 

5.1 

(3.6-7.1) 

5.1 

(3.6-7.4) 

5.4 

(3.5-8.3) 

1 0.0 

(0.0-0.0) 

1.5 

(1.0-2.0) 

1.5 

(1.0-2.1) 

1.6 

(1.0-2.4) 

Commercial 62.9 

(47.7-83.3) 

72.0 

(51.2-100.8) 

73.0 

(50.7-105.0) 

77.2 

(50.3-118.1) 
1Additional discharge calculated using the Rational Equation and data in Table 2c and Figs. 8a-f. Percentages based 

on estimated discharge of Bastrop Bayou 3800 feet upstream from CR288 (see Fig. 6; FEMA, 2018). Ranges in 

parentheses are estimates based on the 90% confidence intervals for 24-hour storms (NOAA, 2020).  

 

 Although the distribution of residential lot sizes is still an unknown factor, an even more 

significant unknown factor is the fraction of the Alden development that will be set aside for 

commercial lots, which have much higher runoff coefficients than residential lots.  For 

Hydrologic Soil Groups C and D, commercial lots have C = 0.72 for shorter storm return periods 

(< 25 years) and C = 0.89 for longer storm return periods (≥ 25 years) (see Table 2c). If the entire 
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site were converted into commercial lots, the additional discharge in Bastrop Bayou would be 

963 (730-1274), 1692 (1204-2369), 1948 (1353-2804), 2243 (1513-4172), 2678 (1745-4099) and 

3045 (1934-4766) cubic feet per second for storm return periods of 10, 50, 100, 200, 500 and 

1000 years, respectively (ranges in parentheses are 90% confidence intervals). Relative to the 

estimated discharges in Bastrop Bayou under current conditions, the additional discharges 

correspond to 62.9% (47.7-83.3%), 72.0% (51.2-100.8%), 73.0% (50.7-105.0%) and 77.2% 

(50.3-118.1%) for floods with return periods of 10, 50, 100 and 500 years, respectively (ranges 

in parentheses are 90% confidence intervals) (see Table 4b).   

 

 
Figure 10. According to Lake Jackson, Texas (2020), a very small portion of the site of the proposed Alden 

development drains into Oyster Creek, so that the development should have negligible impact on flooding in the city 

of Lake Jackson (see Fig. 2). Figure from Lake Jackson, Texas (2020). 

 

 Besides predicting the possible increase in discharge of Bastrop Bayou, it would be 

helpful to predict the possible increase in the stage or gage height (height above a fixed datum) 

of Bastrop Bayou. An accurate prediction would require a rating curve, which is an empirical 

relationship between stream discharge and gage height. Rating curves are normally developed 

through about 30 simultaneous manual measurements of discharge and gage height over a wide 

range of discharges, after which the rating curve is used to convert automatic measurements of 

gage height at a gaging station into discharge measurements. A U.S. Geological Survey gaging 

station was installed on Bastrop Bayou at the CR288 bridge (see Fig. 5) on November 26, 2019, 

in cooperation with the City of Lake Jackson (USGS, 2020). No rating curve is yet available for 

this gaging station and the web site reports only gage heights (USGS, 2020). 
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Figure 11a. There are presently six drainage crossings that convey water eastward across SH288. The two 

southernmost drainage crossings (North Alden 288 Crossing and South Alden 288 Crossing; see Figs. 7a-b) drain 

the site of the proposed Alden development into the watershed of Bastrop Bayou. Figure from Lake Jackson, Texas 

(2020).  

 

 
Figure 11b. The North Alden Drainage Crossing conveys stormwater from the site of the proposed Alden 

development eastward across SH288 into the watershed of Bastrop Bayou (see Figs. 7a-b, 11a). Photo from Lake 

Jackson, Texas (2020). 
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Figure 11c. The South Alden Drainage Crossing conveys stormwater from the site of the proposed Alden 

development eastward across SH288 into the watershed of Bastrop Bayou (see Figs. 7a-b, 11a). Photo from Lake 

Jackson, Texas (2020). 

 

DISCUSSION 

 

Comparison with Analysis by City of Lake Jackson 

 

 This report is in disagreement with the claim by the City of Lake Jackson that the planned 

retention ponds will store a significant amount of stormwater. However, this report is in full 

agreement with the City of Lake Jackson in their determination that the majority of the runoff 

from the site of the planned Alden development flows into Bastrop Bayou, rather than Oyster 

Creek. For that reason, the planned development should have negligible impact upon flooding in 

the city of Lake Jackson. According to the Power Point presentation by Lake Jackson, Texas 

(2020), only a small portion of the development site drains into Oyster Creek (see Fig. 10). Even 

the runoff generated nearly adjacent to Oyster Creek seems to be impounded in depressions 

upslope from the high banks of Oyster Creek (see Fig. 10). On the other hand, there are six 

drainage crossings that convey stormwater eastward across SH288 (see Fig. 11a). The two 

southernmost drainage crossings (North Alden 288 Crossing and South Alden 288 Crossing) 

drain the site of the proposed Alden development into the watershed of Bastrop Bayou, as 

confirmed in both this report (see Figs. 7a-b) and the presentation of the City of Lake Jackson 

(see Fig. 11a). In fact, photos from the presentation even show stormwater flowing eastward 

from the Alden development site, through the drainage crossings under SH288, and into the 

watershed of Bastrop Bayou (see Figs. 11b-c). The substantial difference between this report and 

the analysis by the City of Lake Jackson is that the analysis by the City of Lake Jackson does not 

consider any impacts upon anyone other than the residents of Lake Jackson. 
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Figure 12a. The people most likely to be affected by increased runoff from the site of the Alden development are 

the low-income residents of the Lake Jackson Mobile Home Park, which is located on the banks of Bastrop Bayou, 

only 5600 feet from the North Alden 288 Crossing (compare with Figs. 6, 7a-b). The Lake Jackson Mobile Home 

Park is outside of both the cities of Lake Jackson and Richwood in an unincorporated area of Brazoria County. See 

Fig. 7b for the same view with the Google Earth image replaced with the 2018 Lidar data (StratMap, 2018a-d). 

Perimeter of Alden development from Lake Jackson, Texas (2020). Background is Google Earth image from March 

21, 2018.   

 

Impact on Low-Income Residents in Unincorporated Area of Brazoria County 

 

The people most likely to be affected by increased runoff from the site of the Alden 

development are the low-income residents of the Lake Jackson Mobile Home Park, which is 

located on the banks of Bastrop Bayou, only 5600 feet from the North Alden 288 Crossing (see 

Fig. 12a). The Lake Jackson Mobile Home Park is outside of both the cities of Lake Jackson and 

Richwood in an unincorporated area of Brazoria County. The dark (indicating lower elevations) 

curvilinear features of the 2018 Lidar data (StratMap, 2018a-d) show the clear hydraulic 

connection from the site of the Alden development, across SH288 at the North Alden 288 

Crossing, through a drainage channel to Bastrop Bayou, along Bastrop Bayou, and into a 

drainage/overflow channel from Bastrop Bayou into the Lake Jackson Mobile Home Park (see 

Fig. 12b). The drainage pathway from the Alden development site to the Lake Jackson Mobile 

Home Park is traced in Fig. 12c. 
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Figure 12b. The people most likely to be affected by increased runoff from the site of the Alden development are 

the low-income residents of the Lake Jackson Mobile Home Park, which is located on the banks of Bastrop Bayou, 

only 5600 feet from the North Alden 288 Crossing (compare with Figs. 6, 7a-b). The Lake Jackson Mobile Home 

Park is outside of both the cities of Lake Jackson and Richwood in an unincorporated area of Brazoria County. The 

dark (indicating lower elevations) curvilinear features of the 2018 Lidar data (StratMap, 2018a-d) show the clear 

hydraulic connection from the site of the Alden development, across SH288 at the North Alden 288 Crossing, 

through a drainage channel to Bastrop Bayou, along Bastrop Bayou, and into a drainage/overflow channel from 

Bastrop Bayou into the Lake Jackson Mobile Home Park. See Fig. 12c for a trace of the drainage pathway and Fig. 

12a for the same view with the Lidar data replaced with a Google Earth image. 

 

CONCLUSIONS 

 

1) The majority (71%) of the site of the Alden development is within the watershed of Bastrop 

Bayou. 

2) The 2018 Lidar data show the clear hydraulic connection from eastward-flowing drainage 

channels within the development site, to drainage crossings across SH288, and into Bastrop 

Bayou.  

3) The SCS Curve Number Method was used to show that the retention pond depths required to 

store all stormwater from the Alden development would be 11.2-27.2 feet, 13.4-33.6 feet, 

16.9-44.0 feet, and 19.7-53.1 feet, for 24-hour storms with return periods of 100, 200, 500 

and 1000 years, respectively, so that the ponds would be irrelevant for any extreme events. 

4) The time of concentration (storm duration for generation of the peak flow rate) for the 

portion of the site draining to Bastrop Bayou was estimated as 92 minutes, corresponding to 
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rainfall intensities of 1.85-3.23, 2.49-4.90, 2.80-5.80, 3.13-8.63, 3.61-8.48, and 4.00-9.86 

inches per hour, for storms with return periods of 10, 50, 100, 200, 500 and 1000 years, 

respectively. 

 

 
Figure 12c. The people most likely to be affected by increased runoff from the site of the Alden development are 

the low-income residents of the Lake Jackson Mobile Home Park, which is located on the banks of Bastrop Bayou, 

only 5600 feet from the North Alden 288 Crossing (compare with Figs. 6, 7a-b). The Lake Jackson Mobile Home 

Park is outside of both the cities of Lake Jackson and Richwood in an unincorporated area of Brazoria County. The 

2018 Lidar data can be used to trace the drainage pathway from the site of the Alden development, across SH288 at 

the North Alden 288 Crossing, through a drainage channel to Bastrop Bayou, along Bastrop Bayou, and into a 

drainage/overflow channel from Bastrop Bayou into the Lake Jackson Mobile Home Park. See Fig. 12b for the same 

view without the trace and Fig. 12a for the Lidar background replaced with a Google Earth image.  

 

5) The Rational Equation was used to estimate additional discharge in Bastrop Bayou due to 

conversion of meadow to residential lots of 0-240, 24-444, 27-525, 31-782, 35-768, and 39-

893 cubic feet per second for floods with return periods of 10, 50, 100, 200, 500 and 1000 

years, respectively.  

6) The above additional discharges correspond to 0.0-15.7%, 1.0-18.9%, 1.0-19.7%, and 1.0-

22.1% of the estimated discharge of the ungaged Bastrop Bayou for floods with return 

periods of 10, 50, 100 and 500 years, respectively.  

7) The ranges depend primarily upon the uncertainties in the magnitudes of extreme storms and 

the range in the possible sizes (1/8-2 acres) of residential lots. Larger residential lots 

correspond to smaller predicted runoffs, so that the runoff from 1-acre lots would differ very 
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little from the runoff from the current site, while the additional runoff from lots of 1/3-acre or 

smaller would exceed 5% for storms with return periods of 50 years or longer.  

8) The people most likely to be affected by increased runoff from the site of the Alden 

development are the low-income residents of the Lake Jackson Mobile Home Park, which is 

located on the banks of Bastrop Bayou, only 5600 feet from the SH288 drainage crossing. 

 

RECOMMENDATIONS 

 

 In order to protect the residents of the city of Richwood and the Lake Jackson Mobile 

Home Park from flooding, it is recommended that the site of the proposed Alden development 

remain in its current undeveloped state. 
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