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1. Introduction 
 

Walker Lake, which is 110 acres in surface area, is located off of Twin Lakes Road in 

Shohola Township, Pennsylvania as shown in Figure 1.1. The lake runs from southwest to 

northeast and has the most notable physical characteristics near the northern end. At this 

location, there are two individual coves. The northwestern cove is the location of the spillway 

and the community boat launch. The northeastern cove has an island centrally located. The 

deepest section of the lake is located in the southwestern basin at Station WL2. Walker Lake is 

owned and maintained by the Walker Lake Landowners Association (hereinafter referred to as 

the Association). 

 

 

 

Figure 1.1   Aerial Photograph of Walker Lake 

 

In 2016, the Association retained Aqua Link to serve as their lake consultant and manage 

Walker Lake. Our first priority in 2016 was to overhaul the lake water quality monitoring 

program. The primary goal of this program overhaul was to begin collecting high quality water 

quality data for key lake parameters which relate to the overall ecological health of the lake and 

the natural process of lake aging (known as eutrophication). In 2016, the Association also hired 

Aqua Link to control some nuisance stands of floating leaved aquatic plants (namely water lily 

and water shield) and to reassess the lake’s fishery.  
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Since 2016, Aqua Link has provided the Association with many different aquatic services 

including lake water quality monitoring, fishery assessments, macrophyte (aquatic vegetation) 

surveys, concentrated bacteria additive treatments to improve water quality and clarity (known as 

bioaugmentation), and controlling nuisance aquatic plants using aquatic herbicides. One key 

recommendation that has been routinely offered by Aqua Link in all of our reports (e.g. lake 

monitoring, fishery assessments, and macrophyte surveys) was to have a detailed bathymetric 

(water depth) map prepared for the entire lake basin. 

 

In 2021, the Association retained Aqua Link to perform a bathymetric (lake mapping) survey 

for Walker Lake. In addition, the Association was interested in determining the depth of 

accumulated sediments in five different locations throughout the lake. Therefore, Aqua Link 

determined sediment depths in these lake areas as selected by the Association.  

 

Lake mapping is an extremely useful tool when it comes to properly managing ponds, lakes 

and reservoirs (impoundments). Lake maps provide professional water resource managers with 

crucial information about the physical and biological features of lakes. Examples of physical 

features are shallow coves, steep drop-offs into deep water, deep channels, sunken islands, 

peninsulas, rock piles, sunken timber, soft organic sediments and hard lake bottoms. Biological 

features focus on the locations and densities of submerged aquatic plants or aquatic weed beds in 

lakes. Information obtained from lake mapping is essential when evaluating various in-lake 

management techniques and developing comprehensive lake and watershed management and 

restoration plans. 

 

Lake mapping is very useful and often crucial when evaluating in-lake management practices 

such as lake water level drawdowns, lake aeration, alum treatments, phoslock treatments, 

fisheries management including the installation of fish habitat structures, and aquatic plant 

management strategies including triploid grass carp stockings.  Also, bathymetric maps are 

frequently used by fisherman to identify unique aquatic habitats to target desired fish species 

throughout the year.  

 

Lastly, lake mapping (bathymetric surveys) provides both lake users and lake management 

professionals with crucial information about their lakes. Water depth maps allow for the 

determination of lake water volumes, mean (average) water depths and maximum water depths. 

This information is necessary to calculate the flushing rates and hydraulic residence times of 

lakes, which are important when developing nutrient and hydrologic budgets for lakes and 

phosphorus modeling.   
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2. Methods & Data Acquisition 
 

2.1. Electronic Lake Mapping of Entire Lake Basin 
  

Aqua Link performed a bathymetric survey (mapping survey) of Walker Lake during the Fall 

2021. Aqua Link collected acoustic soundings and GPS data throughout the entire lake basin 

using a 17 ft. Lowe Jon boat equipped with a 40 HP jet drive outboard motor and state-of-the-art 

Lowrance Elite marine chart plotter equipment. All acoustic and GPS data were saved on micro 

SD data cards in the field.    

 

Thereafter, all acquired chart plotter data were analyzed using a desktop computer and 

BioBase computer software. For this project, three different types of lake maps were generated 

for Walker Lake: bathymetric (water depth contours) map, aquatic plant density (as percent 

biovolume) map, and lake sediment hardness map.  

 

2.2. Sediment Depth Survey at Selected Lake Locations   
 

The Association was interested in determining the depth of accumulated sediments in five (5) 

different locations within the Walker Lake basin. At each location, Aqua Link measured the 

water depth (WD) and total depth of water and unconsolidated sediments combined (TD) at ten 

(10) different locations using a boat and a calibrated Northwest fiberglass surveying rod 

(NCRS25T). First, at each sampling point, the surveying rod was slowly lowered to the lake 

bottom and this depth measurement was recorded (WD). Next, the surveying rod was forced into 

the lake sediments until refusal was met (e.g. encountered consolidated sediment) and then this 

depth measurement was recorded (TD). TD is the sum of both the lake water depth and the depth 

of unconsolidated sediments. Therefore, the depth of unconsolidated sediment (SD) was 

determined by subtracting WD from TD.  

 

The locations of all sampling points at each of the five lake locations were recorded using a 

Garmin (model Montana 680t) handheld GPS unit. These GPS data were later uploaded into 

Google Earth Pro software in order to prepare all of the sampling location and sampling point 

maps for this project.  

 

For this project, the selected locations for the lake sediment surveys for this project were as 

follows: Area 1 (channel around island near boat launch), Area 2 (inlet to the left of clubhouse 

beach), Area 3 (shoreline between the Fisher and Dawson residence docks), Area 4 (Walker 

Creek inlet), Area 5 (stream inlet near Sandy Beach). 
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3.  Lake Mapping Survey Data & Results 
 

The data and results of lake mapping survey as performed by Aqua Link for Walker Lake are 

presented in Sections 3.1 and 3.2. Section 3.1 addresses all data and the results as related to the 

electronic lake mapping survey of the entire Walker Lake basin. Conversely, Section 3.2 focuses 

on the data and results of the of the sediment depth survey for five selected lake locations 

throughout Walker Lake.  

 

For more information on how all lake data were acquired, refer to Section 2 of this report. All 

data discussed in the following sections are included in Appendices A and B of this report.  

 

3.1. Electronic Lake Mapping of Entire Lake Basin 
 

On November 11, 2022, Aqua Link collected 7,424 acoustic soundings with corresponding 

GPS coordinates using a boat equipped with a Lowrance Elite chart plotter as discussed in 

Section 2.1. In turn, the above data were later analyzed using BioBase mapping software in order 

to generate Figures 3.1 through 3.3 and an electronic lake mapping report, which is included in 

Appendix A. 

 

The water depth contours of Walker Lake are shown in Figure 3.1 This map clearly shows 

that the deepest section of the lake is located in the southern end of Walker Lake. The deepest 

point in the lake was measured at 21.5 feet (Table 3.1). Per the BioBase report, the surface area 

of Walker Lake was 110.7 acres and its water volume was 809.6 acres-feet on the survey date.  

Based on these values, Aqua Link determined that the mean (average) water depth of the lake 

was 7.3 feet.  

 

The mid and northern sections of the lake are significantly shallower than the southern 

section of the lake. In these sections, the maximum water depths range from 8 to 10 feet along 

the midline of the lake, which is remnant of the old creek channel. The dam is located in the 

most northern end of the lake.  

 

 

Table 3.1   Physical Characteristics of Walker Lake 

 
Surface Area 

(ac) 

 
Lake Water Volume 

(acre-ft) 

 
Mean Water Depth 

(ft) 

 
Max. Water Depth 

(ft) 

 
110.7 

 

 
809.6 

 
7.3 

 
21.5 
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The relative sediment hardness is presented in Figure 3.2. Most of the softer sediments have 

accumulated in the deepest section of the lake, which is the southern section of the lake. Overall, 

the accumulated (unconsolidated) sediments in Walker Lake are best described as moderately 

hard with some softer sediments located in the deepest lake waters.  

 

Lastly, the biovolume of aquatic vegetation in Walker Lake on the study date is shown 

graphically in Figure 3.3. Large portions of the lake are colored blue and green which indicates 

open water (no aquatic plants) or low to moderately low amounts of aquatic plants, respectively. 

The Percent Areal Coverage (PAC) is 41 percent, which means that 41 percent of the lake by 

surface area contains aquatic vegetation. The average (mean) Biovolume of the Water Column 

(BVw) is 3.4 percent. BVw refers to the average percentage of the water column taken up by 

vegetation regardless of whether vegetation exists. In areas where no vegetation exists, a zero 

value is entered into the calculation, thus reducing the overall biovolume of the entire area 

covered by the survey. 

 

3.2. Sediment Depth Survey for Selected Lake Locations 
 

On November 4, 2022, Aqua Link collected water and sediment depths manually using a 

calibrated surveying rod at five different lake locations as discussed in detail in Section 2.2. 

These lake locations, as selected by the Association, are shown in Figure 3.4. The selected 

locations for the lake sediment survey are described as follows: Area 1 (channel around island 

near boat launch), Area 2 (inlet to the left of clubhouse beach), Area 3 (shoreline between the 

Fisher and Dawson residence docks), Area 4 (Walker Creek inlet), and Area 5 (stream inlet near 

Sandy Beach).  

 

The mean depths of unconsolidated (accumulated) sediments at each of the five selected lake 

locations are presented in Table 3.2. This table also shows the range of sediment depths 

measured at each of these lake locations.  The locations of individual sampling points are shown 

in Figures 3.5 through 3.9. 

 

Table 3.2  Mean Sediment Depths at Selected Lake Locations 

  
Sediment Depth at Various Lake Locations (ft) 

Area 1 Area 2 Area 3 Area 4 Area 5 

 
0.2 

[0.0 to 1.5] 
 

 
0.1 

[0.0 to 0.4] 

 
0.7 

[0.0 to 1.8] 

 
0.1 

[0.0 to 0.5] 

 
0.4 

[0.0 to 1.4] 

Note: [ ] denotes range of values at each area/site 



 

Figure 3.1  Water Depth Map of Walker Lake (11/11/2021) 

      



 

Figure 3.2  Sediment Hardness Map of Walker Lake (11/11/2021) 

      



 

Figure 3.3  Aquatic Plant Bio-Volume Map of Walker Lake (11/11/2021) 

      



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4   Sediment Survey Locations Map for Walker Lake (11.4.21) 
 

 www.aqualinkinc.com           
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Figure 3.5   Sampling Points at Location 1 (Island Area) 

 

Figure 3.6   Sampling Points at Location 2 (Clubhouse Beach Area) 
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Figure 3.7   Sampling Points at Location 3 (Fisher & Dawson Area) 

 

Figure 3.8   Sampling Points at Location 4 (Walker Creek Inlet Area) 
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Figure 3.9   Sampling Points at Location 5 (Sandy Beach Inlet Area)  

 

 

 

The depth of accumulated sediments at the five lake locations is considered low. The mean 

sediment depth values were significantly less than 1 foot. The location with the most sediment 

was Area 3 where the mean value was only 0.7 feet and all sediment depth measurements ranged 

from 0 to 1.8 feet.  The least amount of sediment accumulation was measured at Areas 2 and 4. 

For these two areas, the mean sediment depths were only 0.1 feet.  
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4. Conclusions & Recommendations 
 

Aqua Link performed a bathymetric survey of Walker Lake in November 2021.  This survey 

determined that Walker Lake is considered a moderately shallow, elongated reservoir oriented 

along a southwestern – northeastern axis. Walker Lake contains a deeper pocket of water in the 

southern section of the lake where the maximum water depth was 21.5 feet. From this deeper 

pocket of water, maximum water depths range from 6 to 10 feet along the old creek channel. The 

old creek channel is located along the mid-line or main axis of the lake itself. Water is eventually 

discharged from the lake at its dam located in the most northern tip of the lake.  

 

Lake mapping also revealed that Walker Lake contained low to moderately low amounts of 

aquatic plants and the majority of lake sediments were considered moderately hard in terms of 

hardness. Most of the aquatic vegetation is located along the perimeter of the lake and the lake is 

easily navigable by boat throughout most of the lake basin. Sediment hardness as determined by 

electronic lake mapping was confirmed in the field manually. At five different lake locations, 

low amounts of accumulated sediments were measured where the mean depths of unconsolidated 

sediment range from only 0.1 to 0.7 feet.  

 

Based upon the above conclusions, Aqua Link offers the following recommendations to the 

Association for Walker Lake: 

 

1. Whole lake or spot lake dredging is not recommended since only low 

amounts of unconsolidated sediments were manually measured in Walker 

Lake. Lake mapping also showed sediments around the perimeter of the lake 

were classified as moderately hard. 

 

2. Water depth contour maps should be used when implementing in-lake 

management practices such as, but not limited to, water level drawdowns, 

installation of fish habitat structures, lake aeration, and nutrient inactivation 

(additions of alum, Phoslock, EutroSORB). 

 

3. Aquatic plant mapping can be used to document the success of implemented 

aquatic plant control programs including aquatic herbicide treatments and 

stocking of triploid grass carp. This requires occasionally remapping the lake 

and comparing aquatic plant biovolume maps to one another.  

 

4. Lake water depth contour should be shared with all lake association 

members. The map will be useful for anglers to identify deeper waters along 

the old creek channel and steep drop offs into deeper waters in the southern 

end of the lake to target fish.   
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 APPENDIX B 

 

Sediment Depth Data 

 



Walker Lake - Sediment Depth Measurements @ 5 Lake Locations Aqua Link, Inc. 

Project No. 1577-27

Survey Date: 11.4.21

Sampling GPS Water Depth (WD) Total Depth (TD) Sediment Depth (SD)

Area Point No. Coordinates (ft) (ft) (ft)

1 1  41.423479°, -74.911260° 4.40 4.50 0.10

2  41.423306°, -74.911136° 6.10 6.10 0.00

3  41.423537°, -74.910899° 4.80 4.80 0.00

4  41.423742°, -74.910600° 4.50 4.60 0.10

5  41.423677°, -74.910253° 4.80 4.90 0.10

6  41.423386°, -74.910091° 5.60 5.70 0.10

7  41.423137°, -74.910251° 2.10 2.10 0.00

8  41.423006°, -74.910607° 6.00 7.50 1.50

9  41.422943°, -74.910927° 4.80 4.80 0.00

10  41.423143°, -74.911037° 5.40 5.60 0.20

Min 0.00

Max 1.50

Mean 0.21

Count 10.00

2 1  41.419967°, -74.913831° 4.00 4.10 0.10

2  41.420045°, -74.913792° 3.80 3.80 0.00

3  41.420118°, -74.913753° 3.00 3.10 0.10

4  41.420201°, -74.913714° 2.80 3.20 0.40

5  41.420297°, -74.913672° 3.00 3.00 0.00

6  41.420316°, -74.913772° 5.10 5.10 0.00

7  41.420229°, -74.913814° 5.40 5.60 0.20

8  41.420164°, -74.913850° 4.50 4.50 0.00

9  41.420087°, -74.913889° 5.10 5.20 0.10

10  41.420003°, -74.913923° 5.00 5.00 0.00



Min 0.00

Max 0.40

Mean 0.09

Count 10.00

3 1  41.414537°, -74.916349° 3.90 4.20 0.30

2  41.414578°, -74.916314° 2.80 4.00 1.20

3  41.414626°, -74.916300° 3.00 3.90 0.90

4  41.414673°, -74.916278° 3.70 3.90 0.20

5  41.414724°, -74.916274° 2.90 3.20 0.30

6  41.414728°, -74.916340° 3.60 3.60 0.00

7  41.414686°, -74.916345° 3.90 3.90 0.00

8  41.414648°, -74.916359° 4.10 5.20 1.10

9  41.414615°, -74.916370° 4.20 5.40 1.20

10  41.414577°, -74.916396° 4.40 6.20 1.80

Min 0.00

Max 1.80

Mean 0.70

Count 10.00

4 1  41.410881°, -74.920731° 1.90 2.40 0.50

2  41.410915°, -74.920850° 3.70 4.00 0.30

3  41.410940°, -74.920942° 2.70 3.00 0.30

4  41.410968°, -74.921025° 2.20 2.20 0.00

5  41.411023°, -74.920975° 3.10 3.10 0.00

6  41.411008°, -74.920893° 4.30 4.30 0.00

7  41.410978°, -74.920791° 4.00 4.00 0.00

8  41.410945°, -74.920689° 2.30 2.40 0.10

9  41.411034°, -74.920706° 4.40 4.50 0.10

10  41.411080°, -74.920893° 4.80 4.90 0.10

Min 0.00

Max 0.50

Mean 0.14

Count 10.00



5 1  41.414337°, -74.922021° 3.30 3.30 0.00

2  41.414272°, -74.922086° 3.00 3.10 0.10

3  41.414205°, -74.922157° 2.90 3.20 0.30

4  41.414142°, -74.922178° 3.00 3.70 0.70

5  41.414077°, -74.922216° 3.30 3.40 0.10

6  41.414062°, -74.922163° 6.20 6.60 0.40

7  41.414128°, -74.922128° 6.90 8.30 1.40

8  41.414182°, -74.922103° 7.20 7.80 0.60

9  41.414245°, -74.922056° 7.00 7.20 0.20

10  41.414310°, -74.921993° 4.60 4.60 0.00

Min 0.00

Max 1.40

Mean 0.38

Count 10.00


