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Introduction 

 This macroinvertebrate sampling study was conducted in support of the relicensing of the 

Green Lake Hydroelectric Project, Federal Energy Regulatory Commission (FERC) Project No. 

7189.  This report details the 2020 study efforts as part of the Water Quality Certification Process. 

 

Study Objectives 

 The goal of the macroinvertebrate sampling study was to generate data on the aquatic 

macroinvertebrate community in Reeds Brook downstream of the Green Lake Dam and assess this 

community in terms of Maine's Aquatic Life Standards. 

 

Study Area 

 In 2020 we placed samples at three (3) sites in Reeds Brook to study aquatic 

macroinvertebrates (Figure 1) after conferring with the Maine Department of Environmental 

Protection (MDEP).  Site 1 was located approximately 290ft downstream of the existing dam.  

This site was located upstream of the Green Lake Hatchery discharge.  Site 2 was located 

approximately 240 ft downstream of the powerhouse and approximately 2240 ft downstream of 

the dam.  Site 3 was located approximately 400 downstream of the confluence of Reeds Brook and 

the powerhouse tailrace, approximately 2350 ft downstream of the dam. 
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Figure 1.  Location of aquatic macroinvertebrate sampling site downstream of the Green Lake Dam.  Reeds 

Brook, August, September 2020.

 

 

 

Water Classification 

 Reeds Brook downstream of the Green Lake Dam is classified Class B ((38 M.R.S.A § 

467(7)(A)(7)). With respect to designated uses, the Maine Water Quality Law requires that “Class B 

waters must be of such quality that they are suitable for the designated uses of drinking water 

supply after treatment; fishing; agriculture; recreation in and on the water; industrial process and 

cooling water supply; hydroelectric power generation, except as prohibited under Title 12, section 

403; navigation; and as habitat for fish and other aquatic life. The habitat must be characterized as 

unimpaired” (38 M.R.S.A. § 465(3)(A)).  The word “unimpaired” is defined to mean “without a 

diminished capacity to support aquatic life” (38 M.R.S.A. § 466(11)).  In addition, for Class B waters, 

“Discharges to Class B waters may not cause adverse impact to aquatic life in that the receiving 

waters must be of sufficient quality to support all aquatic species indigenous to the receiving water 

without detrimental changes in the resident biological community” (38 M.R.S.A. § 465(3)(C).  The 

term “resident biological community” is defined as “aquatic life expected to exist in a habitat 

which is free from the influence of the discharge of any pollutant” ((38 M.R.S.A. § 466(10)).  The 
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term “without detrimental changes in the resident biological community” means no significant loss 

of species or excessive dominance by any species or group of species attributable to human 

activity” ((38 M.R.S.A. § 466(12)). 

 

Study Methods 

 The objective of the macroinvertebrate sampling study was to determine if the aquatic life, 

in this case the macroinvertebrate community, attained these Class B standards.  The Maine 

Department of Environmental Protection (DEP) "Methods for Biological Sampling and Analysis 

of Maine's Inland Waters" (Davies and Tsomides Revised 2014) were used as the basis of the field 

and laboratory procedures in the macroinvertebrate sampling study. A summary of these methods 

is given below. 

 The DEP standard rock bag samplers were used for this study.  These samplers hold 

approximately 16 lbs. of clean, washed, bank-run cobble, graded to uniform diameter range of 1.5 

to 3 inches.  Three (3) samplers were placed at the sample sites; samplers were left in the river for 

approximately 28 days (± 4 days) to allow for invertebrate colonization.  Retrieval of the samplers 

was done using an aquatic D-net.  The net was placed directly downstream of a sampler; the 

sampler was then picked up and placed in the net.  The contents of each sampler and the net were 

washed through a sieve bucket and preserved in labeled jars.  Habitat measurements including 

substrate type, depth, and temperature were collected at sampler collection retrieval. 

 Samples were collected, preserved, and transported to the Moody Mountain 

Environmental laboratory.   The three (3) samplers (replicates) were sorted, identified, and 

enumerated.  

 

Results 

 The samplers were placed in the river on August 27, 2020.  Samplers were retrieved on 

September 24, 2020.  Upon retrieval it was evident that samplers at Site 2 had washed downstream 

and had been disturbed.  In addition, samplers at Site 2 were impacted by water levels in Graham 

Lake and were in a Lentic habitat rather than a lotic habitat in the weeks prior to placement.  
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Samplers at Site 3 were also impacted by water levels in Graham Lake and were in a Lentic habitat 

rather than a lotic habitat during the colonization period.  It was decided to not analyze the samples 

from Site 2 and 3 further.    Habitat measurements for Site 1 are shown in Table 1 and Appendix 

1.  Photos of the areas around the sample site and substrates are included below. 

Table 1.  Habitat measurements at Site 1 in Reeds Brook downstream of Green Lake Dam for aquatic 

macroinvertebrate sampling.  August, September 2020 
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Photo 1.  View north-northwest, upstream from sample site upstream to dam.  Reeds Brk. 8/27/20 PCL 

 
 

Photo 2.  View southeast from sample site.  Reeds Brk. 8/27/20 PCL 

 
  



 

 Page - 6- 

Moody Mountain Environmental 137 Diamond Str Searsmont ME 04973 ph.207-592-8540 moodymtn@tidewater.net 

Photo 3.  Typical substrate at sample site. Reeds Brk. 9/24/20 PCL 

 

Photo 4.  Typical substrate and sampler at sample site. Reeds Brk. 9/24/20 PCL 
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LDM Results 

 The LDM biocriteria results are shown in Table 2 and Appendix 1.  To attain a particular 

class a site must have a 60% or greater score in the test for that class.  DEP finds that the community 

was in attainment of Aquatic Life Class B Standards.  The make-up of this community and a 

discussion of the results are presented below.  

Table 2.  Results of the DEP linear discriminant model (LDM) for a site on Reeds Brk in Ellsworth Maine 

downstream of Green Lake Dam in 2020.  A score of 60% or greater is needed to attain a particular class. 

Site 
Probability of 

Class A 

Probability of 

Class B 

Probability of 

Class C 

Probability of Non-

Attainment 

1 14% 99% 100% 0% 

 

Community Analysis 

 The macroinvertebrate community sampled downstream of the Green Lake Dam was not 

abundant but was relatively rich in taxa (Table 3 and Appendix 1).  The community was populated 

with 26 different taxa with a Mean Total Abundance of 99.  The community was dominated by 

sensitive mayflies, representing over 47% of Total Abundance.  Structural indices for the sampled 

community are shown in Tables 3 and 4. 

Table 3.  Indices of community structure for the aquatic invertebrate community downstream of the Green 

Lake Dam.  Reeds Brook, August, September 2020. 

Tot. 

Abund. 

Taxa 

Richness 

S-W 

Div. 

Hils. 

Biotic 

Index 

(HBN) 

Water 

Quality 
indication 

from 

HBN 

Mayfly, 

Stonefly, 

Caddisfly 

(EPT) 

Richness 

Mayfly, 

Stonefly  (EP) Midge 

Rich % Ab Rich % Ab 

99 26 3.37 4.28 Good 13 7 47 6 4 

  

Indexes measuring the tolerance to poor water quality conditions revealed that mayflies, 

generally considered to be “clean water organisms” sensitive to poor water quality, dominated the 

community.  The EP index of sensitive mayflies and stoneflies showed 7 taxa representing 47% of 

the community.  Sensitive stoneflies were represented by one individual.  The Hilsenhoff Biotic 

Index value, 4.28, indicated good water quality (Hilsenhoff 1987). 
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 Dominant organisms (representing over 5% of the Total Abundance) in the community are 

shown in Table 4 arranged from the most sensitive organisms to the organisms most tolerant of 

poor water quality conditions.  The community had five (5) organisms that made up 77% of the 

total abundance, among these were 3 sensitive organisms representing 61% of the community.  No 

organisms tolerant to poor water quality conditions were dominant in the community.   

Table 4.  Dominant aquatic invertebrate organisms downstream of the 

Green Lake Dam.  Reeds Brook, July, August 2020. 

Sensitivity to Poor Water 

Quality 
Dominant Organism % of Community 

Sensitive 

Maccaffertium 25% 

Hydropsyche 25% 

Timpanoga 11% 

Intermediate 
Cheumatopsyche 9% 

Polycentropus 7% 

Tolerant   

 

The community structure and function found downstream of the Green Lake Dam on Reeds Brook 

shows little evidence of disturbance from project operations or organic enrichment.  It appears that 

water quality is very good as the dominant genera are predominantly sensitive to poor conditions 

and tolerant organisms make up a minor proportion of the community.  Finally, the community is 

not dominated by filter-feeders, a common phenomenon below lake outlets and impoundments 

(Hynes 1970, Spence and Hynes 1970, Parker and Voshell 1983).   

Therefore, it is my professional opinion that the community sampled downstream of Green Lake 

Dam on Reeds Brook attains class B aquatic life standards.   

 

Summary 

1. The objective of the macroinvertebrate sampling study was to generate data on the aquatic 

macroinvertebrate community in Reeds Brook downstream of the Green Lake Dam and 
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assess this community in terms of Maine's Aquatic Life Standards.  Reeds Brook 

downstream of the dam is classified Class B. 

2. The Maine Department of Environmental Protection (DEP) "Methods for Biological 

Sampling and Analysis of Maine's Inland Waters" (Davies and Tsomides Revised 2014) 

were used as the basis of the field and laboratory procedures in this study. 

3. Samplers were placed at 3 sites on August 27.  Retrieval was on September 24. At retrieval 

it was found that samplers at sites 2 and 3 had been disturbed and/or been influenced by 

Graham Lake.   These samples were not analyzed.    Samplers at site 1, approximately 485 

ft downstream of the dam, were collected within an acceptable colonization time frame.  

4. The DEP finds that the LDM biocriteria results indicate that the community is in attainment 

of Class B Aquatic Life Standards. 

5. The invertebrate community sampled downstream of the Green Lake Dam was not 

abundant but was relatively rich in taxa.  Mayflies, generally considered to be sensitive to 

poor water quality conditions, represented 46% of the community.  Taxa tolerant to poor 

water quality conditions make up a minor proportion of the community.  This indicates that 

the water quality is very good, and there is little evidence of disturbance from project 

operations. 

6. The community structure and function found downstream of the Green Lake Dam shows 

there have been no detrimental changes in the resident biological community; specifically, 

there has been no significant loss of species or excessive dominance by any species or 

group of species attributable to human activity. 

7. It is my professional opinion that the macroinvertebrate community in the tailwater section 

of Green Lake Dam on Reeds Brook attains class B aquatic life standards. 
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Appendix 1- LDM data files including field data, and individual replicate data. 
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