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CHAPTER 1. LEGAL FRAMEWORK* 

This chapter identifies and summarizes applicable federal and state law 

affecting the use of herbicides for_ railroad and electric utility right

of-way vegetation control in Massachusetts. No attempt is made to 

render legal opinions, to resolve apparent conflicts in the law, or to 

address issues of policy. Due to space limitations, this chapter should 

be viewed as an overview, rather than an exhaustive treatment of the 

subject. 

Potentially applicable statutes, regulations, and legal doctrines dis

cussed below include: the Federal Insecticide, Fungicide and Rodenti

cide Act and regulations; the Massachusetts Pesticide Control Act and 

regulations; the Massachusetts herbicide notification statute; the Pesti

cide Board's interim guidelines for right-of-way applications; the Massa

chusetts Wetlands Protection Act and regulations; the Massachusetts 

Clean Water Act; several Massachusetts electric utility and railroad 

regulatory statutes; the Federal Railroad Safety Act and regulations; 

the Massachusetts Environmental Policy Act; several statutes establish

ing the regulatory powers of cities and towns with respect to public 

health, electric utilities, water supply, zoning and general bylaws; the 

Massachusetts Home Rule Amendment; and the doctrine of preemption. 

Unresolved legal issues include the scope of the existing statutory 

authority of state agencies to regulate herbicide use by railroads and 

electric utilities; and whether (and if so to what extent) local regulation 

of such herbicide application is preempted by state or federal law. 

Description of Applicable Law 

A. Pesticide Regulation

1. FIFRA

The Federal Insecticide, Fungicide and Rodenticide Act, as amended by 

the Federal Environmental Pesticide Act of 1972 and the Federal Pesti

cide Act of 1978, 7 U .S.C. §§135-136y (collectively, "FIFRA"), estab

lishes a establishes a comprehensive federal scheme for the regulation 

* primarily by Christopher Davis, Esq. , Goodwin, Procter & Hoar
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of pesticides, including herbicides. FIFRA is administered by the 

United States Environmental Protection Agency ("EPA"). Among other 

things, FIFRA requires, inter alia, the registration and classification 

for general or restricted use of all pesticides sold in the United States 

( 7 U.S. C. § i36a) , regulates the labeling of pesticides ( 7 U.S. C. 

§136a), forbids the use of a pesticide in a manner inconsistent with its

labeling ( 7 U.S. C. § 136 ( 2) ( G)) , and requires that restricted-use pesti

cides be applied only by or under the supervision of certified appli

cators (7 U.S.C. §136b). FIFRA also establishes a framework within

which EPA may publicly disclose health safety and environmental data

submitted in support of a pesticide registration.

EPA has promulgated detailed regulations implementing FIFRA, 40 CFR 

§§ 162-180. In particular, the FIFRA regulations specify the required

contents of pesticide labels, including active ingredients, warnings as

to toxicological and environmental hazards, and applicable use restric

tions. 40 CFR § 162 .10. The regulations also specify criteria for the

determination by EPA as to whether a pesticide will cause "unreasonable

adverse effects on the environment, 11 in which case its registration may

be denied or cancelled. 7 U.S. C. § 136a-(c) (5 )-(6); 40 CFR §162 .11.

Among the herbicides, EPA has classified only picloram as "restricted

use" on the basis of its hazard to non-target vegetation. 40 CFR

§162.31.

With respect to the trade secret disclosure, the recent United States 

Supreme Court decision of Ruckelshaus v. Monsanto Co. , 52 U.S. L. W. 

4886 (June 26, 1984), upheld a provision of FIFRA which relates to 

public disclosure of, among other things, data that has been designated 

by an applicant for registration as "trade secrets or commercial or 

financial information" under another FIFRA section, 7 U.S.C. §136h(b). 

The provision had been challenged by a pesticide manufacturer who 

argued that the disclosure of trade secrets submitted during the appli

cation process constitutes a taking of property in violation of the 

Fifth Amendment to the United States Constitution. The Supreme Court 

reasoned that the manufacturer had notice of FIFRA's disclosure provi

sions when it chose to submit data, except for data submitted between 
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1972 and 1978 under a previous version of FIFRA guaranteeing confiden

tiality, and that even as to 1972-1978 data, just compensation could be 

obtained from the federal court of claims. 

Section 136h(d) enacted in 1978 and enforced by both civil and criminal 

penalties under Section 1361, provides as follows: 

( d) Limitations -

( 1) All information concerning the objectives, methodol
ogy, results, or significance of any test or experi
ment performed on or with a registered or previously
registered pesticide • • • and any information concern
ing the effects of such pesticide on any organism or
the behavior of such pesticide in the environment
• • • shall be available for disclosure to the public:
• • • Provided further, That this paragraph does not
authorize the disclosure of any information that -

(A) discloses manufacturing or quality control
processes, 

(B) discloses the details of any methods for
testing, detecting, or measuring the quality of any 
deliberately added inert ingredient of a pesticide, or 

( C) discloses the identity or percentage quantity
of any deliberately added inert ingredient of a pesti
cide, 

unless the Administrator has first determined that 
disclosure is necessary to protect against any unrea
sonable risk of injury to health or the environment. 

(2) Information concerning production, distribution, sale,
or inventories of a pesticide that is otherwise entitled
to confidential treatment under subsection (b) of this
section [ data designated as trade secrets or commer
cial or financial information] may be publicly disclosed
in connection with a public proceeding to determine
whether a pesticide, or any ingredient of a pesticide,
causes unreasonable adverse effects on heal th or the
environment, if the Administrator determines that
such disclosure is necessary in the public interest.

(3) If the Administrator proposes to disclose information
described in clause (A), (B), or (C) of paragraph
(1) or in paragraph (2) of the subsection, the Admin
istrator shall notify by certified mail the submitter
of such information of the intent to release such
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information. • • • During such period the data sub
mitter may institute an action in an appropriate 
district court to enjoin or limit the proposed dis
closure. • • • The court may enjoin disclosure, or 
limit the disclosure or the parties to whom disclosure 
shall be made. • • • 

Under this provision, then, states and qualified members of the public 

may gain access to some information offered in support of a FIFRA 

registration. Other information will be made available to them if the 

Administrator of the EPA determines that health or environmental con

cerns warrant such disclosure. 

State Regulation and Federal Preemption 

There is a question as to whether FIFRA, as a federal act, preempts 

state pesticide legislation not explicitly authorized by FIFRA (and if so, 

to what extent). The only statutory language pertaining to state 

registration of pesticides is contained in section 136v(c) (1) which 

authorizes state registration for additional uses of federally registered 

pesticides to meet II special local needs". At the same time, FIFRA 

expressly contemplates some state regulation of federally registered 

pesticides, 7 U.S. C. § 136v, and authorizes EPA to delegate to the 

states primary enforcement responsibility for pesticide use violations, 7 

U.S.C. §136w-l. Courts have reached different conclusions as to the 

breadth of the regulatory authority embodied in section 136v(a) of 

FIFRA which provides that states may "regulate the sale or use of any 

federally registered pesticide or device in the State, but only if and to 

the extent the regulation does not permit any sale or use prohibited by 

this subchapter. 11 Compare National Agricultural Chemical Ass'n v. 

Romiger, 500 F. Supp. 465 (E.D. Cal. 1980) (FIFRA does not preempt 

state's right to require additional data from pesticide manufacturers and 

distributors as condition of registration) with Pacific Construction Co. 

v. Branch, 428 F. Supp. 727 (D. Guam 1976) (FIFRA preempts state's

authority to promulgate import restrictions).

It should be noted, however, that even if states do regulate federal 

registered pesticides more strictly than EPA, FIFRA prohibits any state 
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from "imposing any requirements for labeling or packaging in addition 

to or different from those required [by FIFRA]", 7 U.S.C. §136v. 

Thus, any state enacting more stringent use restrictions than EPA faces 

significant problems in communicating those restrictions. 

The Massachusetts Pesticide Control Act ("MPCA") authorizes the Sub

committee of the Pesticide Board to register for use in the Common

wealth pest.icicles, "including pesticides that are federally registered. 11 

G.L. c.132B § 7. MPCA further provides that the Subcommittee "may

require of applicants for pesticide registrations any information that it

deems necessary to determine whether, or how, the pesticide should be

registered. 11 Id. Regulations promulgated pursuant to MPCA state that
11 [ t] he Subcommittee may register or refuse to register any pesticide for

distribution, sale or use in the Commonwealth" according to the stand

ards and procedures set forth in 333 C.M.R. section 8.00. Section

8. 05. On their face, these statutory provisions and regulations appear

to give the Commonwealth broad authority to establish state registration

standards and procedures beyond those which may be authorized by

FIFRA.

A number of legal issues might be raised, however, if the Common

wealth of Massachusetts were, for example, to revise its pesticide 

registration program to require submission of health, safety and envi

ronmental data as a condition of state registration or re-registration. A 

significant factor motivating such concerns is the absence of any trade 

secret protection in the MPCA. Without such protection, any data 

submitted by an applicant would be subject to the Massachusetts Public 

Records Act, M.G.L. c. 66 § 10, and would have to be made available 

to the public upon request. Under Monsanto, the possibility of such 

broad disclosure might require applicants to make business judgements 

weighing the benefits of registration in Massachusetts against the costs 

of their divulging trade secrets. 

Among the legal issues that would be presented by a more stringent 

state registration program are the following: 
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(1) Would such a program be preempted under the
Supremacy Clause by the existing FIFRA regis
tration process?

(2 ) Would such a program result in an unconstitu
tional taking of property? See Monsanto. Is the 
Fifth Amendment Taking Clause applicable to a 
state as opposed to the federal government? 

(3) Would such a program be an unconstitutional
violation of due process rights?

( 4) Would such a program violate the Commerce
Clause of Article I of the federal Constitution by
unlawfully restraining interstate commerce?

(5) Even if not unconstitutional, would such a
program violate federal or state trade secret 
statutes? 

(6) Even if not unconstitutional, would such a
program jeopardize common law trade secret 
protection? 

The resolution of these issues could depend on the scope and details of 

such an expanded state registration program. 

2. The Massachusetts Pesticide Control Act

The Massachusetts Pesticide Control Act, M.G.L. c. 132B ("MPCA"), 

enacted in 1978, establishes a comprehensive state pesticide regulatory 

program closely patterned after the federal program under FIFRA. The 

MPCA established the Massachusetts Pesticide Board ( 11 the Board 11) 

within the Department of Food and Agriculture, which implements the 

Massachusetts pesticide program. G.L. c. 132B, §3. The MPCA pro

vides for state registration of pesticides (id., §7), forbids the dis

tribution of pesticides not registered with the Board (id. , §6) , forbids 

the use of pesticides inconsistent with their labeling or use restrictions 

(id., §6A), prohibits the use of restricted-use pesticides except by or 

under the supervision of certified applicators (id. , §6A) , and provides 

for state certification of applicators (id., §10). 

The MPCA is implemented by regulations promulgated by the Board, 333

CMR §2. 00, et �. These regulations provide that applicators shall 

use pesticides so as to prevent "unreasonable adverse health effects on 
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the non-target environment, 11 that right-of-way applications shall be 

conducted "to minimize the extent and duration of foliar brown-out, 11 

that pesticide applications near or adjacent to public water supplies 
11 shall be made in such a manner as to minimize the risk of adverse

effects to such water supplies, 11 and that for applications of restricted 

or state-limited use pesticides to areas of more than 25 acres, per

mission must be received from the Board and notice given to the appro

priate local official. 333 CMR §10. 03 ( 19)-(21). The MPCA regulations 

also provide detailed standards for the certification of applicators for 

particular categories of uses (e.g., "right-of-way pest control"). 333 

CMR §10. 05. Violators of the MPCA or Pesticide Regulations are subject 

to civil or criminal penalties. G.L. c. 132B, §14; 333 CMR §10.17. On 

July 1, 1980, EPA delegated primary enforcement authority of FIFRA in 

Massachusetts to the Board through a federal-state cooperative agree

ment. 

3. The Notification Statute

Chapter 722 of the Acts of 1981, G.L. c. 132B, §6B, requires that any 

electric or other "utility company" (which the Board interprets to 

include railroads), prior to any application of herbicides to their 

rights-of-way, notify the mayor, city manager or board of selectmen, 

and the conservation commission, of the town in which the application is 

to be done, by registered mail 21 days in advance of the spraying, that 

herbicide spraying will be done. The notice is to include the approxi

mate dates of the application, the type of herbicide, information sup

plied by the manufacturer (e.g., the label), and identification of the 

contractor or utility employee responsible for the application. Herbicide 

application must be done within 10 days of the dates included in the 

notice. The notification statute is silent on the subject of local reg

ulation of such herbicide use. 

4. Pesticide Board Interim Guidelines

In 1982, the Board promulgated two sets of "interim guidelines" concern

ing herbicide applications to railroad and utility rights-of-way. There 

are the "interim Guidelines Relative to the Use of Herbicides on Ballast 

Area of Railroad Layouts in Massachusetts 11 (revised October 15, 198 2) ,
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and the "Interim Guidelines Relative to the Use of Herbicides to Control 

Woody Vegetation on Railroad Layouts and Right-of-Ways in Massachu

setts" (October 15, 1980). The latter is applicable to electric utility 

rights-of-way as well as railroads. Both sets of guidelines are intended 

to protect drinking water supplies from herbicide contamination, and 

prohibit herbicide application within prescribed distances of public and 

private wells, surface water supplies, and tributaries thereof. Both sets 

of guidelines also contain II general use guidelines II to minimize herbicide 

drift or runoff. The Board intends to promulgate definitive regulations 

to replace the interim guidelines on the basis of this statewide Generic 

Environmental Impact Report on the control of vegetation on utility 

rights-of-way and railroad layouts, if the Board determines that such 

regulations are necessary. 

B. Wetlands Regulation

1. General Regulatory Scheme

The Massachusetts Wetlands Protection Act, G.L. c. 131, §40 (the 

11 Act 11) imposes pre-construction review upon projects affecting wet

lands. The Act prohibits the removal, filling, dredging, or alteration 
1 

of certain statutorily defined wetland resource areas ("wetlands") 

without first filing a Notice of Intent with the local conservation com

mission and obtaining from the commission a permit known as an II order 

of conditions" regulating the proposed work, so as to protect the 

affected wetlands values. Regulatory jurisdiction under the Act 

attaches to any activity proposed or undertaken within wetlands subject 

to protection under the Act, or within 100 feet of certain such areas 

1 
Wetland resource areas protected by the Act include "any bank, 
fresh water wetland, coastal wetland, beach dune, flat, marsh, 
meadow, or swamp bordering on the ocean or on any estuary, 
creek, river, stream, pond, or lake, or any land under said 
waters or any land subject to tidal action, coastal storm flowage or 
flooding." G.L. c. 131 §40. See 310 CMR §10.02(1) (defining 
areas subject to protection). --The terms "bogs, 11 11 coastal 
wetlands," "freshwater wetlands," "swamps," "wet meadows" and 
marshes are defined in c. 131, §40 primarily in terms of the types 
of vegetation characterizing such areas. 
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(the "buffer zone"), which "will alter" a protected wetland area that is 

11 significant" to the wetland interests protected by the Act (e.g. , public 

or private water supply, groundwater supply, or the prevention of 

pollution). G.L. c. 131, §40; 310 CMR §10.02(2). Activities outside 

the protected wetland areas or buffer zone are subject to regulation 

only if and when the activity "actually alters" a protected wetlands 

area. Id. A project proponent may file a request for a determination of 

applicability of the Act to particular land or work; such a determination 

(or a notice of intent) is required for work proposed within the buffer 

zone. 310 CMR §10.05(3). If the conservation commission determines 

that the proposed work is not within the Act's jurisdiction (i.e., either 

that the work is not within a protected area or will not "alter" the 

wetland in question), the work may proceed unless this negative deter

mination is appealed and overturned. G.L. c. 131, §40; 310 CMR 

§IO.OS. Otherwise, the commission must issue an order of conditions

regulating the project.

The conservation commission is required to act upon a request for a 

determination of applicability within 21 days, and must act upon a 

Notice of Intent within 21 days after the close of a public hearing upon 

that application by issuing either a negative determination or an order 

of conditions. G.L. c. 131, §40; 310 CMR §IO.OS. The commission's 

determination of applicability or order of conditions may be appealed to 

the Department of Environmental Quality Engineering ( 11 DEQE 11) within 

10 days of the commission's action. DEQE is required to act upon such 

appeals within a prescribed time period by issuing, as applicable, either 

a Superseding Determination of Applicability or a Superseding Order of 

Conditions. Such superseding orders and determinations by DEQE may 

be further appealed within the agency by filing a request for an adju

dicatory hearing within 10 days of such actions. Id. DEQE' s final 

decision following such an adjudicatory hearing is subject to review in 

the Superior Court if appealed within 30 days of the agency's decision. 

G.L. c. 30A, §14.

The Act is implemented by the Massachusetts Wetlands Regulations, 310 

CMR §10.00 et �-, which were comprehensively revised by DEQE in 
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late 1982. The revised regulations became effective April 1, 1983. 

These regulations define in detail the resource areas and activities 

subject to regulation under the Act; the procedures to be followed by 

project proponents, conservation commissions, and DEQE with respect to 

proposed projects affecting wetlands; and include detailed provisions 

describing the characteristics, significance, and performance standards 

for work in particular types of resource areas for both coastal and 

inland wetlands. Violations of the Act may be enjoined by the Massa

chusetts courts·;·'-" and are punishable by criminal penalties. G. L. c. 

131, §40. 

Inland and coastal wetlands may also be protected from "alter[ation] or 

pollut[ion] 11 by inland or coastal wetlands restrictions established by 

orders of the Department of Environmental Management ("DEM") and 

recorded in the appropriate registry of deeds. G.L. c. 131, §40A 

(inland wetlands restrictions); G.L. c. 130. §105 (coastal wetlands 

restrictions). See 302 CMR §§4.00, 6.00 (DEM wetlands restriction 

regulations). 

2. The Utility Exemption

The Act specifically exempts from regulation activities otherwise subject 

to the Act's provisions which occur 

in the course of maintaining, repairing or replacing, but not 
substantially changing or enlarging, an existing and lawfully 
located structure or facility used in the service of the public 
and 1:1sed to provide electric, gas, water, telephone, tele
graph and other telecommunications services. . . . 

G.L. c. 131, §40 (first paragraph) (emphasis added). Thus, the main

tenance of existing electric utility lines is exempt from regulation by

conservation commissions and the DEQE under the Act. It appears that

this exemption is not applicable to the maintenance of the facilities of

railroads which, although regulated as "utilities, 11 are not mentioned in

the statute's list of exempted utility structures or facilities.

DEQE also takes the position, based upon the exemption's reference to 
11 existing . . • structure [ s] or facili t [ ies] , 11 that the exemption is 

inapplicable to new or proposed power lines, and that it is thus within 
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the jurisdiction of local conservation commissions and DEQE under the 

Act to regulate herbicide use on new power lines. See Letter from 

William J. St. Hilaire, P.E. (DEQE) to Ronald Boches (New England 

Power Company) accompanying DEQE Superseding Order of Conditions 

(Amesbury, No. 2-58, September 2, 1982); 310 CMR §l0.53(3)(d). 

Also, DEQE interprets the maintenance exemption as limited to II gener

ally accepted maintenance techniques used by the industry as a whole, 11 

which apparently includes the application of generally used herbicides 

by standard application methods (but not the use of unusually toxic 

herbicides). See Memorandum from Carl F. Dierker, DEQE Deputy 

General Counsel, to Robert P. Fagan, regarding herbicide applications 

by electric utility companies (July 22, 1982). 

3. 11 Alteration 11 

The critical question in determing the extent of the regulatory authority 

of D EQE and local conservation commissions over railroad and non -

exempt electric utility herbicide applications under the Act is whether 

the proposed herbicide use will II alter" any of the wetland resource 

areas protected by the Act. The DEQE regulations broadly define 

"alter" as "to change the condition of any Area Subject to Protection 

Under the Act, 11 including for example "the destruction of vegetation" 

or "�he changing of • • • [ the] physical, biological or chemical char

acteristics of the receiving water. 11 310 CMR §10. 04. Thus, any 

non-exempted application of herbicides in protected wetlands or in the 

buffer zone which, through drift, runoff, or otherwise, will have any 

discernible effect upon a protected wetland area is subject to regulation 

under the Act. Whether alteration will result in a particular case is 

essentially a scientific question of fact to be resolved in the first 

instance by the conservation commission and, upon appeal, by DEQE. 

For example, in the case of the New England Power Company's proposal 

to construct new power lines through wetland areas in Amesbury and 

Groveland, DEQE concluded that 11 [ t] he application of herbicides in this 

case clearly has potential impact on the protected interests of ground

water quality, protection of public and private water supplies, and 

prevention of pollution as set forth in the Act, 11 and thus imposed 
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a number of conditions (substantially incorporating the Pesticide Board's 

Interim Guidelines) upon the use of herbicides in maintaining the new 

power line. Letter from William J. St. Hilaire, P.E., to Morris Cher

kofsky, accompanying DEQE Superseding Order of Conditions ( Grove

land, No. 30-22, February 28, 1983), p. 2, Letter from St. Hilaire to 

Boches, supra, p. 1. In another case, however, DEQE ruled that 

while a railroad's herbicide application within the buffer zone was 

subject to the Act, no Notice of Intent was required where DEQE found 

that spraying would not alter protected wetlands if done subject to 

specified conditions. Letter from Roland J. Dupuis (DEQE) to Mass. 

Railroad Association (Palmer, Appeal/Superseding Determination, June 

23, 1983) • The issue of whether railroad herbicide applications will 

alter adjacent wetlands is currently before DEQE in adjudicatory appeals 

involving the towns of Clinton and Leverett. 

C. Water Supply and Groundwater Regulation

1. DEQE Water Supply Regulation

In addition to its authority to protect wetlands, DEQE has broad statu

tory authority to prevent the contamination of public water supplies. 

DEQE has II general oversight and care of all inland waters and of all 

streams, ponds, and underground waters used by • • •  any person in 

the commonwealth as sources of ice or water supply and of all springs, 

streams, and water courses tributary thereto." G.L. c. 111, §159. 

DEQE has general rulemaking authority to issue regulations and orders 

"necessary to prevent pollution and to secure the sanitary protection of 

all such waters used as sources of water supply • • •  1 1  G.L. c. 111, 

§160. DEQE's orders and regulations are judicially enforceable. Id.,

§164. Chapter 111 also prohibits the discharge "into any stream or

pond, or upon their banks • • • or into any feeders of such pond or

stream within 20 miles above the point where such supply is taken" of

any "polluting matter, of such kind and amount as • • • will corrupt or

impair the quality of the water of any pond or stream used as a source

of ice or water supply." Id., §167. DEQE is also authorized to make

rules and regulations "for the sanitary protection II of waters used by

the Metropolitan District Commission ("MDC") for water supply pur

poses. G.L. c. 92, §17. Chapter 92 declares it unlawful to "corrupt,
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render impure, waste or improperly use" any water supply of any town 

within the Metropolitan District. Id., §18. Violations of this provision 

are subject to criminal penalties. Id., §22. 

Pursuant to these statutory authorities, DEQE has promulgated its 

Drinking Water Regulations, 310 CMR §22.00, et�-, which set water 

quality standards and contain numerous prohibitions to protect ground 

and surface water supplies from pollution. The DEQE regulations 

prohibit the discharge of any substance which in DEQE's opinion is 

"poisonous or injurious either to human beings or to animals, • • •

directly into or at any place from which such liquid or substance may 

flow or be washed or carried into said source of water supply or tribu

tary thereto." 310 CMR §22.20(3). This regulation applies to "all land 

and water courses used as or tributary to a public [surface] water 

system," with certain limited exceptions. Id., §22.20(1). With respect 

to groundwater supplies, DEQE may order that the operator of a public 

water supply acquire at least 250 feet of land (or 400 feet in the case 

of a gravel-packed well) surrounding a source of groundwater used for 

drinking water purposes, in order to protect such groundwater supply 

from contamination, and DEQE "may order greater distances or permit 

lesser distances • • • if [DEQE] deems such order or permission neces

sary or sufficient to protect the public health. 11 Id., DEQE apparently 

believes that it has the ancillary authority to restrict or prohibit 

activities it deems likely to cause contamination of a groundwater supply 

within a prescribed "buffer zone" around wells or other groundwater 

sources. See St. Hillaire letter regarding Amesbury wetlands, supra, 

p. 2. (citing Drinking Water Regualtions). The DEQE regulations also

prohibit the discharge of any "polluting liquid or other substance of a

nature poisonous or injurious either to human beings or to animals . . .

into any lake, pond, reservoir, stream, ditch, water course, or other

open waters, the water of which flows directly or ultimately into any

waters" used by MDC for water supply purposes. 310 CMR §24. 01.

DEQE has taken the position that the above-quoted provisions of its

Drinking Water Regulations authorize it to impose conditions upon

herbicide use for right-of-way maintenance purposes. See St. Hilaire

letter regarding Amesbury wetlands, supra, p. 2.
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2. The Massachusetts Clean Waters Act

The Massachusetts Clean Waters Act contains two provisions that may 

apply to contamination of water resources by herbicides. First, in 

cases of II discharge of • • . hazardous material into or proximate to any 

waters of the commonwealth" responsible parties are jointly and sever

ally liable to the commonwealth for investigation and cleanup costs, 

and/ or damages to natural resources. This statute also permits recov

ery of damages to private property, and imposes criminal penalties for 

unlawful discharges. G.L. c. 21, §27(14) (repealed on March 24, 1983 

by Chapter 7, Acts of 1983, and replaced by G.L. c. 21E, to the same 
2 

effect). Second, G.L. c. 21, §42 prohibits "the discharge of any 

pollutant into waters of the commonwealth" without a permit from DEQE, 

and imposes civil and criminal penalties for violations. However, under 

recent DEQE regulations effective October 15, 1983, it is unclear 

whether runoff from herbicide use on rights-of-way requires a dis

charge permit. Compare 314 CMR §5.05(9) (discharges to groundwater 

from "right-of-way maintenance activities" exempt from permit require

ment), with 314 CMR §3. 05 (no such exemption for discharges to sur

face water) • 

D. Electric Utility Regulation

The Massachusetts Department of Public Utilities ( "DPU 11) is charged

with II the general supervision of all gas and electric companies and shall

make all necessary examination and inquiries and keep itself informed as

to the condition of the respective properties owned by such corporation

and the manner in which they are conducted with reference to the

safety and convenience of the public, and as to their compliance with

the provisions of law • . . •  11 G.L. c. 164, §76. The DPU is given

broad rulemaking authority to establish regulations that it deems

necessary to carry out its statutory duties. Id., § 76C. See

Cambridge Electric Light Co. v. Department of Public Utilities, 363

Mass. 474, 494-95 (1973). It has been held that the DPU has "reason

ably comprehensive" authority to regulate electric transmission lines,

2 
Chapter 21E, popularly known as the Massachusetts Superfund 
Act, excludes from its definition of unlawful "releases II of 
hazardous material the application of pesticides II consistent with 
their labeling. 11 G.L. c. 21E, §2.
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and the safety thereof. Boston Edison Co. v. Sudbury, 356 Mass. 406, 

418-20 (1969). No DPU statute was found, however, to specifically

authorize the DPU to regulate herbicide use for right-of-way mainte

nance by electric utilities. Nor does any DPU statute address the 

subject of vegetation control on utility rights-of-way. 

The DPU regulations promulgated pursuant to Chapter 164 include the 

"Code for the Installation and Maintenance of Electric Transmission 

Lines, 11 220 CMR §125. These regulations deal with the design and 

construction of transmission line structures. No provisions relating to 

right-of-way maintenance or vegetation control are included among 

them. 

The DPU is required to approve any local ordinances or regulations 

'"" (pursuant to c. 166, § 25) "affecting the erection, maintenance or 

operation of a line for the transmission of electricity. 11 G. L. c. 166, 

§27. However, an opinion of the Attorney General on the subject 

concluded that local board of health regulations restricting the use of 

herbicides on utility rights-of-way were not subject to review and 

approval or disapproval by the DPU pursuant to c. 166, §27. Mass. 

Atty. Gen. Op. 82/83-12 (May 11, 1983) at 8. (See Part G, infra). 

E. Railroad Regulation

As with electric utilities, no government regulation squarely addresses

the issue of herbicide use or requires the total eradication of vegetation

along railroad rights-of-way. At the federal level, The Federal Rail

road Safety Act of 1970, 45 U.S. C. §421, et seq., was enacted "to

promote safety in all areas of railroad operations and to reduce railroad

related accidents and . • • deaths and injuries to persons and to reduce

damages to property caused by accidents involving any carrier of

hazardous materials. 11 45 U.S. C. §421. The legislative history of this

statute does not indicate that roadbed vegetation was a safety hazard of

Congressional concern. Nonetheless, pursuant to this authority, the

Federal Railroad Administration has promulgated federal track safety
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standards, 49 CFR §213. 1, which include the following provision gov

erning vegetation control: 

Vegetation on railroad property which is on or immediately 
adjacent to roadbed must be controlled so that it does not-
(a) become a fire hazard to track-carrying structures; (b)
obstruct visibility of railroad signs and signals; (c) interfere
with railroad employees performing normal trackside duties;
( d) prevent proper functioning of signal and communication
lines; or (e) prevent railroad employees from visually
inspecting moving equipment from their normal duty stations.

49 CFR §213.37. These regulations, however, do not prescribe that 

such vegetation be controlled through the use of herbicides or any 

other particular technique. 

The DPU also has broad regulatory authority over railroads, including 

"general supervision and regulation of, and jurisdiction and control 

over" railways. G.L. c. 159, §§10, 12; Newton v. Department of Public 

Utilities, 339 Mass. 535, 541 (1959). Pursuant to this authority, the 

DPU has promulgated II Railroad Safety Regulations, 11 220 CMR § 150. 00, 

et �., which include regulations concerning track inspection, track 

maintenance, and track alterations, but have no provisions concerning 

vegetation control or right-of-way maintenance. Another statute, G.L. 

c. 160, §235A, requires all railroads to "keep the full width of all

[their] locations, to a point 200 feet distant from the center line on

each side thereof, clear of dead leaves, dead grass, dry brush or other

inflammable material. • . • 11 It is questionable whether this statute was

intended to require the eradication of live vegetation along railroad

rights-of-way, as opposed to the clearing of dead vegetation that has

been killed by herbicides or otherwise. No regulations requiring con

trol of vegetation have been promulgated under this statute.

F. State Regulation of New Facilities

1. Energy Facility Siting

Pursuant to the Massachusetts Energy Facility Siting Act, G.L. c. 164, 

§69G, et seq. , electric companies operating in Massachusetts are

required to obtain approval from the Energy Facilities Siting Council

("Council") for the construction of major new or expanded transmission

facilities ( 69 kV or more and one mile or more in length) • In approving
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a proposed facility, the Council must determine that it will "provide a 

necessary energy supply • . • with a minimum impact on the envi

ronment at the lowest possible cost." G.L. c. 164, §69H. 

Where a utility is precluded from constructing an approved facility by 

state or local permit denials or other regulatory obstacles, the Council 

may upon application issue a "certificate of environmental impact and 

public need" ("Certificate") _with respect to such facility, which in 

effect constitutes a general composite permit for the proposed facility. 

G.L. c. 164, §69K. The Council is authorized to prescribe and amend

terms and conditions of such a Certificate, including conditions to

mitigate or regulate environmental impacts. Id., § 69 ( 0) . Council

Certificates may not override local zoning bylaws in effect before an

electric company files for Council approval of a facility. 980 CMR

§6.02(2)(f).

The Council's regulations, 980 CMR §1.00, et seq., contain no provi

sions directly referring to herbicide use. The Council's Administrative 

Bulletin 78-2, made part of its regulations by action of the Council on 

December 1, 1978 (EFSC Rule 64.8[3]) requires that a company, before 

it may construct a new transmission line, describe its planned mainte

nance practices and provide information concerning surface waters and 

water courses, aquifers, springs and major wells, wetlands, private 

on-lot wells, and forest type and vegetation to be cleared. The com

pany must also prepare an environmental assessment of the effects of 

the proposed transmission line, including a comparison with at least one 

practical alternative corridor or route. In a 1981 decision, the Council 

approved, subject to certain conditions, the use of herbicides by a 

utility on a new transmission line right-of-way in Brewster, Dennis, 

and Orleans. In re Commonwealth Electric Company, EFSC No. 79-4B 

(April 3, 1981). 

2. MEPA

The Massachusetts Environmental Policy Act, G.L. c. 30, §62, et�-, 

requires the filing of notices of intent known as Environmental Notifi

cation Forms ("ENF") and the preparation and review of Environmental 
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Impact Reports ( 11 EIR 11) for projects meeting certain thresholds pre

scribed in the MEPA regulations, 301 CMR §10.00, et �- Appendix C 

to the MEPA regulations, 301 CMR §10.32, lists categorical exclusions 

and inclusions for determining whether an ENF must be filed and an 

EIR prepared for a particular project. Generally, these rules require 

the filing of an ENF, and where indicated the preparation of an EIR, 

for projects having significant state participation (�., through fund

ing or sponsorship) , size, and/ or environmental impact. There is no 

general requirement in the MEPA regulations that an ENF or EIR be 

filed prior to undertaking a particular application of herbicides for 

railroad or utility right-of-way maintenance. In the case of work 

undertaken or funded by a state agency (�. , the Executive Office of 

Transportation and Construction or the Department of Public Works), 

11 [r]outline maintenance of land, water and vegetation, to insure safety 

or suitability for the uses to which it is put, • • • and not effecting 

any substantial change in use" is excluded from the requirement of 

filing an ENF or EIR, including in particular 11 [a]pplication of pesticides 

or herbicides 

is required, 

§10 .32 (2) (f).

• • • 

has 

except where a generic environmental impact report 

been filed or is in preparation. 11 301 CMR 

In general, projects undertaken by private parties must file an ENF 

(and perhaps an EIR, if required by the Executive Office of Environ

mental Affairs) if they require any state agency permits listed in 301 

CMR §10. 32 ( 3) and exceed specified size thresholds. It appears that no 

state permits are per se required for herbicide applications on railroad 

and utility rights-of-way. However, where DEQE issues a Superseding 

Order of Conditions for the "alteration" of more than one acre subject 

to the Wetlands Protection Act or affecting more than 500 feet of "bank" 

subject to the Act, an ENF is required. 301 CMR §10.32(3) (b) (1). 

Another wetlands threshold, 301 CMR §10.32(5) (a) (2), requires the 

preparation of both an ENF and an EIR for II any project requiring 

alteration of 10 or more acres of land subject to [ the Wetlands Protec

tion Act] • 11 This class of categorically included projects would appear 

to be a subset of those subject to the one acre wetlands threshold, 

supra, and involves the same type of factual determination as to the 
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amount of wetlands to be "altered. 11 Note that these MEPA wetlands 

thresholds do nt include acreage within the buffer zone. 310 CMR 

§10.07(3). Thus, MEPA may apply to certain herbicide applications that

affect wetland resources.

G. Local Regulation and State Preemption

In response to local concerns about potential adverse effects of herbi

cides on public health and water supplies, a number of cities and towns

in Massachusetts have adopted measures that directly or indirectly

restrict or prohibit the use of herbicides for right-of-way vegetation

control. These local actions have included orders by local conservation

commissions pursuant to the Wetlands Protection Act, Board of Health

regulations and orders, and various types of zoning or "police power"

bylaws, including groundwater protection bylaws, wetlands protection

bylaws, and outright herbicide bans or restrictions. The validity of

such local enactments, to the extent that they purport to regulate

herbicide use, is the subject of considerable controversy. Railroads

and electric utilities, among others, have taken the position that such

local regulation conflicts with, and is preempted by FIFRA and the

MPCA, and that municipalities are precluded from regulating in this

area. Litigation involving the validity of local Board of Health regu

lations restricting or prohibiting herbicide use is currently pending.

See Town of Wendell v. Bellotti, C.A. No. 15119 (Franklin Superior

Ct.).

1. Specific Statutory Authorities

A number of Massachusetts statutes give cities and towns the power to 

regulate in various areas that potentially affect herbicide application by 

electric utilities and railroads. Putting aside the question of pre-

emption, several of these statutory authorities appear broad enough on 

their face to authorize local regulation affecting herbicide use. These 

include the following: 

First, pursuant to the Wetlands Protection Act, G.L. c. 131, §40, local 

conservation commissions have the authority to issue orders of con

ditions which restrict or prohibit activities that will II alter" any 
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significant wetland resource area. See Part B, supra; Hamilton v. 

Conservation Commission of Orleans, 1981 Mass. App. Adv. Sh. 1521, 

1528. 

Second, pursuant to G.L. Ce 111, §31, local bot;irds of health have 

broad powers to adopt "reasonable health regulations, 11 enforced by

fines, which regulations must be filed with DEQE. See generally Board 

of Health of Woburn v. Sousa, 338 Mass. 547, 551-52 (1959). 

Third, with respect to electric utilities, G.L. c. 164, § 75 provides that 
11 [ t] he aldermen or selectmen may regulate, restrict and control all acts

and doings of a[n] [electric company] which may in any manner affect 

the health, safety, convenience or property of the inhabitants of their 

towns. 11 However, the significance of this broad, relatively old statute

is unclear, since it has been held that more specific, recent utility 

regulation statutes supersede c. 164, §75 with respect to their subject 

matter. New England LNG Co. v. Fall River, 368 Mass. 259, 265 

(1975). 

Fourth, G.L. c. 166, §25 authorizes boards of selectmen to "establish 

reasonable regulations for the erection and maintenance of all lines 

. . • for the transmission of electricity" permitted within their towns. 

G.L. c. 166, §27 (emphasis added). Such regulations may not take

effect until approved by the DPU. Id. However, the Attorney General

has rendered an opinion that regulations adopted by local boards of

health, rather than selectmen, to restrict the use of boards of health,

rather than selectmen, to restrict the use of herbicides on utility

rights-of-way, are not subject to approval by the DPU pursuant to c.

166, §27, since these regulations were not adopted pursuant to §25.

Op. Atty. Gen. 82/83-12 (May 11, 1983).

Fifth, pursuant to G.L. c. 40, §§39A-E, towns may acquire (subject to 

DEQE approval) lands and waters for water supply purposes, and 

anyone who "willfully or wantonly corrupts, pollutes or diverts" any 

such waters is subject to suit by the town for treble damages, as well 

as criminal penalties. Id. §39G. 
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Sixth, under the Zoning Act, G.L. c. 40A, §5, cities and towns are 

authorized to adopt zoning ordinances, which may "regulate the use of 

land • • •  to the full extent of the independent constitutional powers of 

cities and towns to protect the health, safety and general welfare of 

their present and future inhabitants. 11 Id., §IA. 

Finally, cities and towns are authorized to adopt general "police power" 

bylaws (i.e., to protect the public health, safety, welfare, and con

venience) for any purpose not inconsistent with the state law. G.L. c. 

40, §21; c. 43B, §13. (See discussion of Home Rule, infra). Both 

general and zoning bylaws are subject to approval by the Attorney 

General before they may take effect. G.L. c. 40, §32; see c. 40A, §5. 

2. Home Rule Powers

The powers of Massachusetts cities and towns to enact local ordinances 

and bylaws were fundamentally broadened in 1966 by the adoption of 

the Home Rule Amendment, Mass. Const., Art. 89, §6, which allows 

municipalities to adopt any local ordinance or bylaw which is "not 

inconsistent with I I  the Massachusetts Constitution or statutes. See also 

the Home Rule Procedures Act, G. L. Ce 43B, §13. By virtue of the 

Home Rule Amendment, cities and towns are no longer limited, as they 

formerly were, to adopting local legislation only on subjects specifically 

authorized by the legislature, pursuant to G.L. c. 40, §21. Thus, the 

fundamental inquiry in determining the validity of a local regulation is 

not whether it is "inconsistent with" state (or federal) law and thus 

preempted. See generally Jerison, Home Rule in Massachusetts, 67 

Mass. L. Rev. 51 (1982). 

3. The Preemption Doctrine

As just noted, the Home Rule Amendment permits municipalities to 

regulate only in ways "not inconsistent with" state law. In areas in 

which there is state legislation, local bylaws or ordinances II will be 

deemed void if they are inconsistent with any portion of the General 

Laws." Beard v. Salisbury, 378 Mass. 435, 440 (1979). The same is 

true in the case of any conflict between state or local enactments and 

federal law. See �. , Florida Lime and Avocado Growers v. Paul, 3 73 
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U.S. 132, 146-47 (1963). Thus, state and federal legislation preempts 

local legislation in any area in which the two conflict, and the legis

lature clearly has the power to "restrict local legislative action or 

denying municipalities power to act at all. 11 Arlington v. Board of

Conciliation and Arbitration, 370 Mass. 769, 773 (1976). 

The leading case on the subject of state preemption is Bloom v. Worces

ter, 363 Mass. 136 (1973). In explaining the standards for determining 

whether a town bylaw is "inconsistent with II state law, the Supreme 

Judicial Court in Bloom stated that the test is whether the Legislature 

intended to preempt local action on a particular subject, and that 11 [ t] he

legislative intent to preclude local action must be clear. 11 363 Mass. at

155. Where there is no explicit indication of the legislature's intention

in this respect, however, an intention to preempt local action may be

inferred from factors including the existence of comprehensive legisla

tion on a subject which effectively occupies the field, and specific

statutory provisions describing what municipalities can and cannot do,

or limiting the manner in which cities and towns may act on the sub

ject. Id. at 155-56. Where the operation of a local ordinance "will in

any way frustrate the achievement of any statutory purpose, 11 the ordi

nance is invalid. Id. at 155, 158. Conversely, 11 [i] f the State legis

lative purpose can be achieved in the face of a local ordinance or

by-law on the same subject, the local ordinance or by-law is not incon

sistent with the State legislation, unless the Legislature has expressly

forbidden the adoption of local ordinances and by-laws on the subject. 11

Id. at 156.

Thus, where an ordinance or bylaw ( 1) directly conflicts with the 

express provisions of a statute, ·c2) frustrates the purpose of a stat

ute, or (3) attempts to regulate in an area fully and comprehensively 

regulated by state law, it will be held invalid. See �., New England 

LNG Co. v. Fall River, 368 Mass. 259, 265-67 (1975) (comprehensive 

state regulation of gas companies preempted local ordinance on subject) ; 

Del Duca v. Town Administrator of Methuen, 368 Mass. 1, 10-12 ( 1975) 

(comprehensive state legislation, "mandatory in its terms, 11 11 describing

in detail what municipalities can and cannot do, 11 on subject of planning 
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boards preempts town bylaw regulating terms of office and powers of 

broad) ; Beard v. Salisbury, 378 Mass. 435, 440-42 ( 1979) (state earth 

removal statute preempts town bylaw prohibiting exportation of sand 

and gravel excavated within the town); Rogers v. Provincetown, 1981 

Mass. Adv. Sh. 1728  (state statute authorizing operation of mopeds on 

any public way preempts town bylaw prohibiting rental of mopeds). On 

the other hand, where the local ordinance is wholly consistent with the 

purpose of state legislation on the subject and furthers its purpose, the 

local regulation will be upheld even it is more stringent . or broad than 

the state statute on that subject. See �-, Bloom v. Worcester, 

supra, 363 Mass. at 159-60, 163 (local human rights commission estab

lished by city ordinance consistent with purpose of state anti-discrim

ination legislation) ; Lovequist v. Conservation Commission of Dennis, 

379 Mass. 7 (1979) (local wetlands protection bylaw not inconsistent 

with Wetlands Protection Act). 

4. Preemption of Local Herbicide Regulation

There is limited Massachusetts judicial precedent on the issue of 

whether local ordinances or bylaws which purport to restrict in various 

ways the application of herbicides on railroad and utility rights-of-way 

are preempted by FIFRA, the Massachusetts Pesticide Control Act, or 

any of the other state statutes discussed above. The Attorney General 

has disapproved bylaws adopted by the Town of Wendell which 

restricted and imposed conditions upon the use of herbicides in various 

ways, on the ground that such local regulations of pesticides were 

inconsistent with the MPCA, FIFRA, and the state and federal regula

tions promulgated pursuant thereto. Letter from Henry F. O'Connell, 

Assistant Attorney General, to Town Clerk of Wendell (November 19, 

1980). The validity of this disapproval is now being litigated. Wendell 

v. Bellotti, C.A. No. 15119 (Franklin Superior Ct.).

The Attorney General has likewise disapproved similar bylaws variously 

regulating the use of herbicides and other pesticides adopted by the 

Towns of Ashburnham (1979), Bellingham (1980) and Orleans, Leyden, 

Leverett, and Wendell (1981). However, in 1983, the Attorney General 

approved a bylaw adopted by the Town of Wayland which prohibits 
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applications of pesticides (including herbicides) by private parties 

which come into contact with the persons or property of others, unless 

advance written permission has been obtained. See Letter from Henry 

F. O'Connell to Town Clerk of Wayland (February 11, 1983). In the

1983 advisory opinion cited supra, the Attorney General noted that

while local board of health regulations restricting herbicide application

were not subject to DPU approval, such regulations "might be unenforce

able on other grounds which are beyond the scope of this opinion, 11 

citing analogous cases in which local regula�ions of utility activities

were held invalid. Op. Atty. Gen. 82/83-12, at 9, fn. 4 (May 11,

1983). The latter issue was not decided, however.

Decisions in other jurisdictions have held that local regulation of 

herbicides is preempted under either FIFRA or state pesticide statutes. 

See �., Town of Salisbury v. New England Power Co., 437 A. 2d 281 

(N.H. 1981); Long Island Pest Control Association v. Town of Hunting

ton, 341 N.Y.S.2d 93 (N.Y. Sup. Ct. 1973), aff'd, 351 N.Y.S.2d. 945 

(1973). Likewise, the legislative history of amendments to FIFRA and 

the regulations pursuant thereto suggest that Congress did not intend 

to permit local regulation of pesticides. See, �-, S. Rep. No. 838, 

92nd Cong., 2d. Sess., reprinted in 1972 U.S. Code Cong. & Ad. News 

3993, 4066, 40 F.Ro 11700 (March 12, 1975). 

Nevertheless, DEQE appears to have taken the position that local con

servation commissions can restrict utility and railroad herbicide use 

pursuant to their powers under the Wetlands Protection Act where such 

herbicide use is likely to II alter" protected wetland resource areas. See 

Amesbury and Groveland Superseding Orders of Conditions and accom

panying DEQE letters, supra (regarding proposed power lines). DEQE 

did not, however, consider the preemption issue in these cases. More

over, the Lovequist case, supra, suggests that municipalities could 

restrict herbicide use as part of a comprehensive wetlands or aquifer 

protection general or zoning bylaw adopted independently of the Wet-

lands Protection Act. However, the above-cited precedent suggests 

that at least certain types of local regulation purporting to restrict or 

prohibit the use of herbicides may be preempted by FIFRA and the 
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MPCA, even if such bylaws are consistent with the Wetlands Act. In 

sum, it is fair to say that the extent and manner in which cities and 

towns can regulate herbicide use by railroads and utilities for right

of-way maintenance is an unresolved issue. 

Unresolved Legal Issues 

A. Scope, Interface, and Possible Conflicts Among State Agency

Juris diction

In addition to the U.S. EPA' s jurisdiction to regulate pesticides under 

FIFRA, state agencies including DEQE (under the Wetlands Protection 

Act, water supply statutes, and drinking water regulations); the Pesti

cide Board (under FIFRA, the MPCA, state pesticide regulations and 

interim guidelines); the DPU (under several railroad and electric utility 

regulation statutes and regulations); and the Siting Council ( under the 

Siting Act · and regulations) all have varying degrees of potentially 

overlapping regulatory jurisdiction over utility and railroad herbicide 

application. What potential conflicts or gaps (�., concerning ground

water protection) are inherent in the current statutory scheme? Which 

authority prevails in the event of a conflict? 

B. Authority of Cities and Towns to Regulate

Cities and towns, through their conservation commissions, boards of 

health, and by the adoption of general zoning bylaws, have adopted or 

have the potential to adopt ordinances, bylaws, regulations, and orders 

which purport to restrict or prohibit herbicide applications by railroads 

and utilities in various ways. These local actions may take the form of 

general prohibitions on herbicide use, facially neutral regulations which 

may have the effect of restricting or prohibiting herbicide use (�. , 

wetland or aquifer protection bylaws), or site-specific restrictions on 

herbicide application (�., wetlands orders of conditions). To what 

extent are such local regulations preempted by state or federal law? 

Does the form of the local regulation or bylaw matter? 

C. Possible Federal Preemption of State Herbicide Regulation

To what extent is Massachusetts constrained by FIFRA or other federal 

law in adopting legislation or regulations concerning herbicide use for 
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right-of-way maintenance? What types of state regulation, if any, 

would be preempted by FIFRA? 
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CHAPTER 2. LOCATION OF PUBLIC AND PRIVATE WELLS 

Applicators need to know the location of private and public wells that 

are adjacent to or within rights-of-way. This section discusses possible 

sources of information on the location of these wells. 

Private Wells 

The majority of private wells have not been mapped by any state or 

local agency. . A Massachusetts law, St. 1962 c. 513, requires well 

drillers to report the location of drilled wells to the Water Resources 

Commission. This law has been in effect for over 20. years but has not 

been enforced. Although town-by-town files are currently maintained 

in the Department of Environmental Management, very few well drillers 

(considerably under 25%) have complied with the law. If it had been 

enforced, the compiled data base would have consisted of 

• • • the name of the owner of the well, the geographic
location of the well (this shall be given accurately to enable
easy plotting on a U.S. Geological Survey Topographic
(1:25,000 scale) Map), well depth, depth to bedrock or
refusal, casing type, casing size and casing length, well
screen type, well screen length, and well screen depth set,
static water level, method used to test well yield, length of
time (in hours) well pumped, drawdown, well yield, and
drilling logs describing the material penetrated.

Future environmental impact assessments would benefit greatly from 

renewed efforts to enforce this law. 

Individual towns have historically required information on the location of 

wells in the construction of new homes to ensure sufficient distance 

between wells and septic systems. Some towns have kept records of 

the locations of the wells; others have merely reviewed the site plans 

and then filed the permits. Poor record-keeping has been the rule 

rather than the exception, however; most of the towns contacted in this 

study say that the locations of wells of new homes have been adequately 

recorded only in the last two to five years. Information on the wells of 

homes built prior to that time is essentially non-existent. 
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Individual homeowners must therefore provide the information on private 

wells. It has been suggested that applicators conduct a survey of 

these homeowners in order to map the wells. This, however, would 

involve considerable time and effort on the part of the applicators, who 

often do not have the necessary resources. Utility and railroad 

companies may be able to conduct such a survey if the owners of 

abutting parcels can be identified. These property owners can be 

asked to mark the location of their wells on hand-drawn maps or on 

maps provided by the uitility or railroad companies. 

An alternative way to gather this information would be for the towns to 

send requests for the information to individual homeowners. These 

mailings would request abutters of rights-of-way to identify themselves 

and to mark the location of these wells on maps provided by the town, 

or on hand-drawn maps of the homeowners' properties. This 

information could then be compiled by the town and forwarded to the 

applicator, and/or utility or railroad. 

This process would take a considerable time to complete. In the 

meantime, it should be supplemented by an approach used in Vermont. 

In that state, as well as our own, the utilities and railroads are 

required to notify the public of impending herbicide applications. In 

Vermont, however, the notification must also contain a request for 

landowners to supply information to the utility or railroad on the 

location of any private well within 100 feet of the right-of-way. The 

results have not been encouraging, as suggested by the experience of 

the state highway department when notifying the public of herbicide 

spraying on highway rights-of-way: only 12 phone calls have been 

received in 3 years. This approach should therefore be used only as a 

short term supplement to a more thorough systematic mapping by towns. 

Public Wells 

Information on the location of public wells is relatively easy to obtain • 

In Massachusetts, public wells have been mapped by the Department of 

Environmental Quality Engineering. These maps can be obtained by 

calling the district offices: Central (617-727-0886), Northeast 
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(617-935-2160), Southeast (617-727-1440), and Western (413-549-6442). 

This information can then be transferred to the maps used by the 

applicators. 

It is recommended therefore that: 

1. Information on public wells in the Commonweal th of 

Massachusetts should be obtained from the Department of 

Environmental Quality Engineering. 

2. Information on private wells should be provided by property

owners and assembled by towns or by utility or railroad

companies.

3. Notifications of impending applications should request 

information from landowners on the locations of their wells.
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CHAPTER 3. BIOLOGICAL CONTROL FOR RIGHTS-OF-WAY: 

ADDITIONAL DISCUSSION* 

The first step to be taken in exploring biological control in any 

ecosystem should be to study the ecology of the community. This is 

true for two reasons: (1) Biological control strategies are not neces

sarily as obvious as standard ones, and must sometimes be developed 

from a knowledge of the basic biology of the system; and (2) the 

ramifications of control strategies must be worked out as completely as 

possible before trying them out. There are many cases in the litera

ture of control attempts that backfired because the behavior of a given 

species was ignored or because ecological principles were not 

understood (DeBach, 197 4) • 

The most important ecological principle to be considered here is 

succession, that refers to the changes over time in species composition 

of a community, usually in a somewhat predictable order. In north

eastern United States forests, this usually refers to sequences of 

species which colonize open habitats following disturbances, for example 

agricultural fields and pastures left unmanaged, tree blowdowns, and 

fires. Roughly, the sequence starts with annuals and grasses, pro

gresses through perennial herbs to bushes to early successional trees, 

leading finally to the climax vegetation, which in must of Massachusetts 

is probably oak, white pine, and hemlock (Bromley, 1935). 

The rights-of-way problem is to keep forest succession from pro

gressing. Strategies for achieving this end must be based on an 

understanding of the forces driving succession. Current theories of 

succession can be divided into two groups. In one group succession is 

reasonably directional and, therefore, predictable • • • It results from 

modification of the physical environment by the community; that is, 

succession is community-controlled even though the physical environ

ment determines the pattern, the rate of change, and often sets limits 

by David Glaser, Biology Department, Harvard University. 
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as to how far development can go • • • It culminates in a stabilized

ecosystem • • • 11 ( Odum 1969) 

In the other group of theories, it is thought that succession does not 

always go in one direction and can be slowed down or stopped along a 

successional sequence. According to an alternate explanation of suc

cession put forth by Drury and Nisbet ( 1973) , 11 most of the phenomena 

of succession can be understood as consequences of differential growth, 

differential survival (and perhaps also differential colonizing ability) of 

species adapted to growth at different points on environmental gradi

ents. The appearance of successive replacement of one "community" or 

11 association II by another results in part from interspecific competition 

which permits one group of plants temporarily to suppress more slowly 

growing successors • • • A comprehensive theory of succession should 

be sought at the organismic or cellular level, and not in emergent 

properties of communities. 11 

Frank Egler (1954a), who has done a large amount of work on 

rights-of-way management, termed the first group of theories "relay 

floristics, 11 in which each successional stage prepares the way for the 

next. He suggested that operating concomitantly with this is a second 

factor, the "initial floristic composition. 11 According to this hypothesis, 

all or almost all of the species are present when succession starts or 

invade very early on, and II development unfolds from this initial flora, 

without additional increments by further invasion 11 (Egler, 1954a) 

The three views of succession described above lead to three ideas on 

control. By the first view, any attempts at keeping trees out of a 

naturally forested ecosystem must always fight an inexorable process. 

Trees will always attempt to invade grasses, herbs, or bushes, and so 

constant surveillance and periodic treatments to kill tree seedlings are 

necessary. The second view, that of Drury and Nisbet ( 1973) , sug

gests the possibility that, with a knowledge of the biology of individual 

species, it may be possible to manipulate natural ecosystems "off the 

main track" of succession. Third, a restatement of the theory of initial 

floristic composition is that one important factor in succession is 
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"getting there first. 11 Plants have a higher chance of succeeding if 

they have advance reproduction. For example, tree species with 

seedlings which can remain in the understory of a forest will have a 

higher chance of moving into the canopy when a large tree falls than 

tree species which cannot tolerate shade as seedlings. By this view, 

selectively destroying the appropriate tree species early in succession 

may lead to a relatively stable community which is resistant to tree 

invasion. 

Thus, based on an understanding of the ecology of forest succession, 

biological control for rights-of-way is different from other biological 

control situations. The goal in most cases is to limit or eradicate a 

given species from a given type of environment; for example, to reduce 

the populations of gypsy moth in forests of the northeastern United 

States. This is usually accomplished by adding to the ecosystem an 

antagonistic species; for example, the nucleopolyhedrosis virus for 

control of gypsy moth. However, adding a non-native species to a 

right-of-way is extremely dangerous, because of the possibility that the 

controlling agent will affect the forest outside the right-of-way. Here, 

the problem is to create a specific pattern of distribution among 

existing species, and in most cases this means keeping a thin strip of 

land through forest (or what would become forest if left alone) in an 

early successional state. Instead of trying simply to reduce the density 

of target species, it is more useful to approach the problem as one of 

establishing a community of competitors that can keep trees from 

invading. 

Mechanism of tree inhibition by shrub and herbaceous communities 

The next step is to explore the possible mechanisms by which treeless 

plant communities could exclude trees. In this section, proposed 

mechanisms are reviewed. In the next, examples of communities stable 

to tree invasion are given. 

Several mechanisms have been proposed to explain how dense shrub, 

grass, £orb, or fern communities can prevent or reduce tree seedling 

growth. No case is fully understood. Competition for light, nutrients, 
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and moisture is probably important to some degree in all or most cases 

( Niering and Goodwin, 197 4). At least in some cases, the desired 

species are able to outcompete tree seedlings if they are given a head 

start. There are three ways in which plants can invade open areas 

quickly. Plants such as ferns and some weeds have seeds that are 

numerous, tiny, and wind-dispersed. Another mechanism is vegetative 

spreading, that is, without seeds. Bramble and Byrnes ( 1982) found 

that most of the species in their stable communities spread by sending 

up shoots from rhizomes, underground stems that run horizontally. 

Once a single plant is established from seed it can spread to cover an 

area with dense growth which may outcompete any other seedlings 

within its borders. 

The third way to get a head start is to have shade-tolerant seedlings in 

the forest understory, which can enter the canopy as soon as a space 

is made available. Horsely and Marquis ( 1983) described studies of 

Grisez and Peace (1973), in which the presence of advance reproduction 

was found to be the most important factor determining whether forest 

regeneration occurred on clear-cut Pennsylvania lands. 

Soil conditions are extremely important determinants of the success of 

plant species. Horsley (1977a) describes clear-cut areas in 

Pennsylvania that failed to regenerate, due at least in large part to 

fires which destroyed much of the organic matter of the soil and to 

poor drainage along stream bottoms or in high flats underlain by 

fragipans, (hard, impermeable underground layers). Niering and 

Goodwin ( 197 4) suggested that heaths, ( communities of ericaceous 

shrubs such as blueberry and huckleberry) may inhibit tree establish

ment by buildup of acid duff. Also, preliminary data of Warren and 

Niering (1973), as reported by Niering and Goodwin (1974), suggest 

that moisture stress under huckleberry clones may be important. 

Bramble and Byrnes ( 1982) in their study of a Pennsylvania right-of

way, concluded that "while it appears that there are cases where cer

tain shrub communities are relatively permanent and highly resistant to 

tree invasion, these usually occur under special conditions of habitat 
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such as sites highly unfavorable for trees, or where human and animal 

disturbance and fire are continuous. 11 

Grazing can affect species composition of plant communities. Horsley 

and Marquis ( 1983) concluded that deer browsing affected growth of 

certain species of trees as well as blackberry and raspberry in 

clear-cut areas of central Pennsylvania. Little bluestem grass 

(Andropogon scoparius), which may be stable to tree invasion (Niering 

and Goodwin, 1974), is destroyed by grazing (Bromley, 1935). 

Fire is also an important determinant of species composition. Many 

species that are desirable for right-of-ways, such a little bluestem, are 

common invaders of burned-over areas (Swan, 1970; see also chart 

below). 

Finally, allelopathy has been implicated in resistance to tree estab

lishment (Horsley, 1977a and b). Allelopathy is the production by a 

plant of chemicals inhibitory to another o Horsley studied the failure of 

certain areas in Pennsylvania to reforest following clear-cutting. He 

found that washings from goldenrods, asters, and ferns inhibited seed 

germination and seedling growth of black cherry. 

In summary, many mechanisms have been considered to account for the 

inhibition of tree establishment by certain plant communities. Some 

factors, such as soil type, are likely to be of some importance in all 

cases. Other factors, such as allelopathy, have been implicated by 

experimental evidence in specific cases. At this point, it is impossible 

to describe definitively and completely the mechanisms of inhibition in 

any given case. 

Examples of Plant Communities Stable to Tree Invasion 

The next question to be asked is: Are there plant communities where 

competitors that resist tree invasion have been established, either 

purposefully or fortuitously? The answer for the northeastern United 

States is yes, both purposefully and fortuitously. 
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There are several examples of plant communities established by various 

types of environmental perturbations, that simply are not invaded by 

trees. Niering and Egler (1955) reported a stand of Viburnum lentago 

in southwestern Connecticut, considered to have arisen fortuitously on 

an old pasture, which had no tree invasion for at least 25 years. 

Niering and Goodwin ( 197 4) mentioned communities of witch hazel, 

speckled alder, sheep laurel and other species in various parts of 

Connecticut which appeared stable to tree invasion for up to several 

decades. 

Foresters have long noted that certain shrubs, herbs and grasses can 

inhibit forest regeneration. Their problem is a potential boon for 

rights-of-way management. For example, Horsley (1977a and b) de

scribed areas in northwestern Pennsylvania, clear-cut and burned fifty 

years previously, which still had no or little tree regeneration. These 

areas had dense ground cover dominated by grasses, goldenrod, aster, 

and ferns. In the southeastern United States, forest regeneration on 

some three million acres of land has been prevented by thickets of 

rhododendron and mountain laurel (Wahlenberg and Doolittle, 1950, 

McGee and Smith, 1967). 

There are also examples of rights-of-way, under various management 

schemes, on which communities stable to tree invasion for up to several 

decades have been established. Niering and Goodwin ( 197 4) selectively 

sprayed a power line right-of-way in Connecticut in 1953; periodically 

they re-treated the area to root-kill small amounts of new reproduction 

and trees initially missed. In 1970, the line was reconstructed and 

trees within the right-of-way were given a basal treatment. These 

treatments resulted in a mosaic of relatively stable shrub communities 

and less stable herblands. Areas of continuous dense shrub cover 

resisted tree establishment for at least 15 years. The major shrub 

species involved were smooth alder, coast pepperbush, winged sumac, 

northern arrowwood, blackberry, green brier, and hayscented fern. 

Very little invasion occurred in clones of blueberry (Vaccinium 

vacillans), huckleberry, and green brier. In addition, pure stands of 

little bluestem grass showed remarkable stability. The authors 
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recommended that "in view of the stability of shrub communities and of 

the possibility of encouraging them through the selective removal of 

tree growth, the potential for creating shrub cover in vegetation 

management is great." 

Bramble and Byrnes tested various tree-removal methods on a power 

line right-of-way in Pennsylvania. The line had been cleared in 

1951-52 and was sprayed in 1953. Follow-up basal treatments were 

given in 1954 and 1966. Spot cutting and stump spraying were carried 

out in 1978-79 to control the tallest trees. In 1980 and 1982 selective 

basal spray was applied. They found that a dominant shrub cover 

interspersed with herbaceous openings developed on all treatment areas 

over 30 years� Some of the major species were the same as those found 

by Niering and Goodwin (1974). 

However, in contrast to Niering and Goodwin (1974), Bramble and 

Byrnes (1976) stressed that some shrub species were resistant to tree 

invasion and others were not; that is, the life form (for example, shrub 

vs. herb vs. grass) was not as important as the particular species 

involved. They found that the patches with fewest invading trees in 

1976 had low early blueberry, bear oak, meadow fescue, and mixtures 

dominated by fescue and narrow leaved goldenrod. The patches with 

the heaviest tree seedling densities were huckleberry, rough goldenrod 

and blackberry, as well as mixtures dominated by rough goldenrod, 

hayscented fern, sweet fern, and blackberry. The dominant community 

type throughout the thirty years was composed primarily of bracken 

fern, sedge, loosestrife, and blueberry; in 1976 this community covered 

27% of the right-of-way and h·ad the second highest density of trees 

emerging above the group cover. 

Bramble and Byrnes ( 1982) concluded that "areas that remained 

absolutely stable on the right-of-way over the thirty years were rare 

indeed". It appeared that what seemed to be stable communities were 

in fact mosaics of cyclic changes operating at the local level. There 

was a constant trend of the fern, grass, herb, and shrub vegetation 

towards development of a dominant shrub cover. 
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In 1934-36 a fire line was cleared and harrowed through a southeastern 

New York forest. Most of the line developed a brush community, 

including trees. One part produced a complex of stable treeless 

communities which until at least 1953 resisted tree invasion (Pound and 

Egler, 1953). The communities included ferns, sedge, and bushes. 

Horsley (personal communication; September 8, 1983) described a power 

line right-of-way in Pennsylvania that had been sprayed once 40 years 

ago and on which a community of ferns developed. Tree seedlings did 

germinate in the community, but the seedlings did not emerge above the 

fern cover. 

One must be extremely careful when comparing plant community 

dynamics of different regions, because of differences in temperature, 

rainfall, soil types, and species composition. None of the above cases 

is in Massachusetts. However, most of the important species mentioned 

in the studies do occur in Massachusetts. Species that are problematic 

in other regions may not be so in Massachusetts. Also, the resistances 

of plant species to tree invasion may change at different latitudes. 

The set of forces dri.ving community dynamics are likely to be the same 

throughout the northeastern United States, although the relative 

importances of them will vary region to region. By studying cases in 

different regions, one can learn under what conditions what forces are 

important and use this information to extrapolate to the region of inter

esto 

In summary, several examples of arrested or retarded succession are 

known in the northeastern United States. The communities arise in 

these areas either fortuitously, through selective herbicide use and 

mechanical control, or following logging and burning. Several species 

are found in more than one community. There are no absolutely stable 

communities, only some communities with relatively greater stability than 

others. Although Niering and Goodwin stress the stability of shrub 

clones, they, along with Bramble and Byrnes, also stress the concept 

of relative stability, as opposed to the idea of climax in classical 
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succession theory. In addition, life form is not a sufficient indication 

of resistance to tree invasion. The particular species involved must be 

considered. 

Species associated with the inhibition of tree invasion The following 

provides a brief description of a few of the species that were found to 

be components of stable communities that resisted tree invasion over 

time. 

Andropogan scoparius (little bluestem) is a grass that can tolerate 

a variety of conditions, including open woods, pinelands, dry clearings, 

prairies, and open rocky areas on hilltops. It forms a deep root sys

tem that can limit the invasion of all trees except those that have a 

deep initial taproot. The dense, fibrous root system successfully com

petes with trees for moisture, particularly at lower soil depths. 

Andropogan often dominates old fields and can form a thick cover, 

particularly if burned (Bromley, 1935; Jorgensen, 1978; Richards, 

1973). 

Dennstaedtia punctilobula (hay-scented fern) is a fern that will 

grow in a rocky or low-nutrient soils in wet or dry conditions. It can 

form dense colonies in pastures and roadsides. It was found to inhibit 

tree invasion in an Allegheny Plateau forest in Pennsylvania after trees 

were cut (Cody et al., 1977; Horsley, 1977b). 

Gaylussacia baccata (huckleberry) is a shrub that grows in a 

variety of conditions such as dry or moist woods, thickets, clearings, 

and swamps. It is favored by fire and can be cultivated by seed. On 

a right-of-way in Connecticut, it was found to be a part of a stable 

shrub community, forming dense clones. It was also part of a 

right-of-way community where it was found to be one of the species 

most resistant to tree invasion (Fernald, 1950; Petrides, 1972; Niering 

and Goodwin, 1974; Egler, 1954b). 

Hamamelis virginiana ( witch hazel) is a shrub found in dry or 

moist woods. It can persist for many years by means of basal suckers, 
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but expansion requires reseeding. In East Haddam, Connecticut, it was 

present as thickets in abandoned pastures which were found to be 

stable for 40 years. It has also been found in stable shrub communities 

in southeastern New York and on a right-of-way in Connecticut. On a 

central Pennsylvania right-of-way, it was found to be sparse but 

consistently present, forming a shrub border at the forest edge 

(Niering and Goodwin, 1974; Bramble and Byrnes, 1972; Pound and 

Egler, 1953; DeSteven, 1982). 

Kalmia angustifolia (sheep laurel) is a shrub found in old pas

tures, rocky hilltops, barrens, bogs, open woods and in wet or dry 

soils. It is often found in areas with a history of forest fire. In 

spruce-fir forests of Newfoundland, it has been found to form a domi

nant cover after fires, resisting tree invasion almost indefinitely. It 

may also be allelopathic, since a water-soluble extract has been found 

to inhibit root growth of black spruce. In Marlborough, Connecticut, 

pure clones have been found to be stable to tree invasion for several 

decades (Jorgensen, 1978; Niering and Goodwin, 1974; Fisher, 1977). 

Pteridium aquilinum (bracken fern) is tolerant of both shade and 

full sun, and can grow in infertile, sandy, and acidic soils, as well as 

in woods, old pastures, and burned-over areas. Among foresters, it is 

considered to have the ability to inhibit reforestation, and has been 

found on several rights-of-way that are stable to tree invasion (in 

Connecticut, New York, and Pennsylvania). It is considered 

allelopathic to black cherry and a number of other trees. (Horsley, 

197 7a; Richards, 1973; Pound and Egler, 19 5 3; N eiring and Goodwin, 

1974; Bramble and Byrnes, 1972). 

Solidago spp. (goldenrods) are herbaceous plants that are com

monly found throughout much of Massachusetts in clearings, along 

roadsides, and on the borders of woods and streams. Several studies 

have indicated that it may be allelopathic to trees, including black 

cherry, yellow poplar, and sugar maple. It responds well to cultivation 

and can be encouraged by the addition of nutrients (Horsley, 1977a; 

Richards, 1973; Fisher et al. , 1978; Goode, 1980). 
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Vaccinium spp. (blueberry). In Massachusetts, blueberry grows 

in poor acid soils of pastures, in rocky areas, swamps, under oak 

canopies, and other habitats. Low blueberry has been found in stable 

shrub communities in Connecticut and Pennsylvania. In Pachaug State 

Forest in Connecticut, attempts to reforest large tracts of land have 

been thwarted by high densities of blueberry. The only regular care 

given most blueberry fields is burning every 2 or 3 years, although 

fertilization promotes their growth (Thomson, 1977; Niering and 

Goodwin, 1974; Bramble and Byrnes, 1976). 

Rubus allegheniensis (blackberry) is a shrub found in dry 

clearings and thickets, although it grows best in moist, rich soil in 

open woodlands, and along fences and roadsides. It is a component of 

stable vegetative communities in Connecticut, southeastern New York, 

and central Pennsylvania. It has been recommended as an appropriate 

crop for rights-of-way (Niering and Goodwin, 1974; Bramble and 

Byrnes, 1976; Duncan, 1935; Goodland, 1973; Pound and Egler, 1953). 
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TABLE I-1 

SPECIES IMPLICATED IN INHIBITION OF TREE ESTABLISHMENT 

Common name 

Bushes 

Alder, smooth 
Alder, speckled 
Arrowwood 
Blackberry 
Blueberry, late low 
Blueberry, early low 
Blueberry, highbush 
Dogwood, gray 
Greenbrier 
Hazelnut 
Honeysuckle, Japanese 
Huckleberry 
Juniper, common 
Loosestrife 
Meadowsweet 
Mountain laurel 
Nanny berry 
Pepperbush, coast 
Sarsaparilla, wild 
Scrub oak 
Sheep laurel 
Sumac, winged 
Sweet fern 
Teaberry 
Witch Hazel 

Ferns 

Bracken fern 
Hay-scented fern 
New York fern 

Grasses 

Little bluestem grass 
Fescue, red 
Grass 
Grass, short husk 
Panic grasses 
Sedge, swamp 
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Scientific name 

Alnus serrulata 
Alnus rugosa 
Viburnum recognitum 
Rubus allegheniensis 
Vaccinium angustifolium 
Vaccinium vacillans 
Vaccinium corymbosum 
Corn us racemosa 
Smilax rotundiflora 
Corylus spp. 
Lonicera j aponica 
Gaylussacia baccata 
Juniperus communis 
Lysimachia quadrifolia 
Spiraea latifloia 
Kalmia latifolia 
Viburnum lentago 
Clethra alnifolia 
Aralia nudicaulis 
Quercus ilicif olia 
Kalmia angustifolia 
Rhus copallina 
Comptonia peregrina 
Gaultheria procumbens 
Hamamelis virginiana 

Pteridium aquilinum 
Dennstaedtia punctilobula 
Thelypteris (Dryopteris) 

noveboracensis 

Andropogon scoparius 
Festuca rubra 
Calamagrostis cinnoides 
Brachyelytrum erectum 
Panicum spp. 
Scirpus cyperinus 



Sedge 
Sedge, vernal 
Upland rice grass 

Forbs 

Aster 
Fireweed 
Flat pea 
Goldenrod, Canadian 
Goldenrod, grass-leaved 
Goldenrod, wrinkled 
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Car ex crini ta 
Carex pensylvanica 
Oryzopsis asperifolia 

Aster spp. 
Erechtites hieracifolia 
Lathyrus sylvestris 
Solidago canadensis 
Solidago graminifolia 
Solidago rugosa 



CHAPTER 4. A METHOD FOR MARKING RIGHTS-OF-WAY 

A method is needed for marking areas that should not be sprayed on 

rights-of-way. Zones around wells or wetlands, for example, need to 

be identifiable to an applicator. The most reliable way to mark areas 

not to be sprayed is by identifying them on maps carried by the 

applicator as he moves along the right-of-way. Maps are more reliable 

than physical markers, which can deteriorate or be vandalized or 

obscured by vegetation. Physical markers on the rights-of-way should 

supplement the use of a map. Particularly sensitive points such as 

wells located within rights-of-way should be marked with a painted 

metal stake or a wooden stake treated to retard degradation. 

Additionally, "Warning" markers should be placed on the rights-of-way 

to give advance notice to an applicator that the segment he 1s 

approaching contains an area that should not be sprayed. Advance 

warning is particularly important on railroad rights-of-way, where the 

vehicle applying the herbicide may approach a sensitive area suddenly. 

A simple system to provide this advance warning would be to use 

colored signs that would tell the applicator when he was approaching or 

leaving a sensitive segment. On a utility rights-of-way, these signs 

(possibly colored metal plates) could be placed on transmission line 

structures. Different colors would indicate "approaching" or "leaving" 

a sensitive segment. Each structure that bordered a sensitive area 

would have two signs, one of each color on each side, so that the 

segment could be approached in either direction. 

On railroad rights-of-way, the same system would be used with the 

signs attached to the poles running along side the tracks which carry 

the communication lines. The signs would be placed a short distance 

away on either side of an area not to be sprayed (e.g. 100 feet). 

Again there would be a rule for colors indicationg entering and leaving 

the segment, and again two signs of different colors would be on each 

pole marking the edge of the segment. 
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Further consideration of these problems are needed by structural eng

ineers and others able to design a system that is easily maintained over 

long periods and that does not interfere with railroad or utility 

right-of-way function or safety o 
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CHAPTER 5. SPILL CLEANUP 

The following information is intended to provide examples of ways to 

minimize adverse effects of pesticide spills and the disposal of unused 

material and pesticide containers. This discussion is not meant to 

provide adequate information to those responsible for reacting to a spill 

of pesticide material. Additional information can be obtained from the 

Pesticide Board of the Massachusetts Department of Food and 

Agriculture. 

Spill Cleanup 

Before a spill occurs, a contingency plan should be prepared and a 

clean-up kit should be assembled. Applicators should be familiar with 

the contingency plan, which should include specific procedures to be 

followed for liquid and dry herbicides, phone numbers for emergency 

services, and names of persons to be notified. Spill kits should include 

copies of the contingency plan, along with such items as a 5-gallon 

drum, protective clothing, a large quantity of absorb ant material ( such 

as sawdust, a floor-sweeping compound or vermiculite), a tarp for 

covering the spill, first aid material, a shovel, and plastic bags. 

When a spill occurs, after any injuries have been attended to, the fol

lowing st6ps should be taken: 

1. Liquids should be prevented from spreading by trenching or

diking the area with absorbant material or inert materials such as

sand.

2. The spill should be covered. If it is dry, a tarp can be placed

over it or a light sprinkling of water can be applied. Liquids

should be covered with absorbant material.

3. Dry spills should be removed by sweeping up small areas at a

time, gradually unrolling the tarp to uncover areas to be swept.

For liquid spills, the absorbant should be worked into the spill to

assure that it thoroughly soaks up the liquid.

I-47



4. Dry material or the absorbed liquid should be placed in heavy

duty plastic bags or other leakproof containers and labeled.

5. The soil under the spill should be dug to a depth of at least three

inches below the depth to which the liquid penetrated. Contam

inated soil should be placed in leakproof drums and labeled.

6. All material should be disposed of in an approved hazardous waste

disposal facility.

Specific information on spill cleanup for individual herbicides can often 

be obtained from the material safety data sheet provided by the man

ufacturer. For instance, the recommendations for spill clean up provid

ed by Dow Chemical U.S. A. for Garlon 4
® 

are as follows: "Dike large 

spills. Keep out of streams and domestic water supplies. Absorb small 

spills in inert materials such as sand." Recommendations for diquat by 

Chevron Chemical Company include directions to scrub the area using a 

detergent, after picking up the material with absorbants such as clay 

or loam soil. 

Unused pesticide materials should be placed in leakproof containers, 

labeled, and transported by a licensed hauler to an approved hazardous 

waste disposal area. Unused pesticide material should not be flushed 

down drains. Glass, metal or plastic containers should be triple 

rinsed, crushed and placed in a waste storage drum, and taken to a 

local landfill. No pesticide container should ever be reused for any 

purpose, even after thorough washing. Additional information on 

container disposal can sometimes be found on the label, although some 

labels, directions, may not be recommended in Massachusetts (e.g., the 

Aminotriazole Weedkiller 90
® 

label recommends that bags be burned). 

Individuals should be consult the Massachusetts Pesticide Board for 

final recommendations. Additional detail is given in a document by the 

Armed Forces Pest Management Board (1980), from which much of this 

information was obtained. 
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CHAPTER 6. SOILS IN MASSACHUSETTS* 

The following discussion presents some rough generalizations concerning 

the physical characteristics and terrain of 4 areas in the Commonwealth. 

The generalizations were obtained from a review of the Soil 

Conservation Service data sheets regarding the locations and 

descriptions of individual soils. 

Western Massachusetts 

In this area, typical soils are fine sandy loams (in which fine sand, 

0.02 to 0.2 mm, is dominant) which frequently are overlain by thin 

organic matter. Bedrock outcroppings are common in these "rugged" 

areas, and depth to bedrock is often very shallow (less than 20 

inches). 

Slopes are as high as 50%-80%. The soils in this area are often 

well-drained (2.0 to 6.0 inches per hour) and often quite acidic (pH as 

low as 3. 6) • Lateral movement of water is likely where the bedrock is 

near the surface. Runoff can be expected to be rapid in areas of 

frequent bedrock outcropping 

In areas where the depth to bedrock is greater, fine sandy loams are 

often underlain by compact glacial till. Frequently a fragipan, a dense

ly compacted layer of soil, is found one to three feet below the surface. 

Above the fragipan, the soil is moderately permeable (0. 6 to 6 in/hr), 

but once it reaches the fragipan it is slowed (to as a little as 0. 06 

in/hr), resulting in a tendency for the water to move laterally. 

Compared to the soils underlain by bedrock, these soils are less acidic 

(4.5 to 6.0) and rugged (slopes of Oto 35%). 

Central Massachusetts and Middlesex County 

A variety of soil types exist in the area extending from the Connecticut 

River Valley to the coast although these soils are somewhat evenly 

*Information from Arthur D. Little, Inc. (1979).
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distributed through this area. The main soil types found in the 

Boston area, for instance, a:t-e the same ones found near Worcester. 

Some of the soils in this area are similar to those in Western 

Massachusetts, i.e. , they are shallow fine sandy loams that are 

sometimes underlain by shallow bedrock and sometimes underlain by 

fragipans. Acidity and slopes are generally not as extreme in Western 

Massachusetts. 

Other soils in this area are sandier ("loamy sands" instead of 11 sandy 

loams") and deeper (2-3 feet). These are well-drained soils (6 to 20 

in/hr), especially in lower strata (greater than 20 inches per hour). 

Although slopes range from 0%-60%, runoff tends to be slow or moderate· 

because of the permeability of the soil. 

Also found in this area are deep muck soils that consist of decomposed 

organic matter (up to 50%) found in depressions and flat areas that are 

poorly drained (although the muck itself may be moderately permeable 

(0o6 to 6.0 in/hr) e Occasionally, the muck is overlain by a sand layer 

(6.0 to 10 in/hr) which is deposited in these depressions from storm 

drainage from the surrounding sandy soils. 

The soils in the central and Middlesex area (the shallow, fine sandy 

loams, the deeper sandier soils, and the muck) have pH values ranging 

from 3. 6 to 6. 5, with the most common values ranging from 4. 5 to 6. 0. 

Southeastern Massachusetts 

Soil types in Bristol and Plymouth counties are highly variable, with 

the most common being sandy loams. The range in common pH values is 

similar to other parts of the state (pH 3. 6 to 6. 0). The potential for 

water movement varies considerably: 

- Rapid downward movement of water is likely in places where

sandy loams overlie layers of increasing particle size for (i._e. ,

where there is water-sorted stratification of sands and gravels).
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- A more complex situation is found in places where a sandy loam

with moderately rapid permeability (2.0 to 6.0 in/hr) overlies a

fragipan layer that slows water movement to 0.2 to 0.6 in/hr.

Just above the fragipan, there is a often layer of sand

(permeability of 6 to 60 in/hr) which provides a duct for lateral

movement of water which is blocked by the fragipan.

- In some places a fragipan can be found at a depth of 10 to 20

inches, and may be overlain for 7 to 9 months of the year by a

perched water table.

- As described above, deep, moderately permeable muck soils are

commonly overlain by a layer of sand that can encourage the

lateral movement of water.

Cape Cod 

Most of the rights-of-way on the Cape are in the western section (the 

"upper arm") of the Cape, where four soils are common: 

- A loamy sand, overlying a gravelly coarse sand, which at a

depth of about 27 inches, changes into very deep layers of

gravel. The soil is rapidly permeable (6 to 20 in/hr) in the

upper layers and extremely permeable ( >20 in /hr) in the gravel

substratum.

- A very deep coarse sand that is extremely permeable (>20 in/hr)

from its surface to its substratum.

- A fine sandy loam, similar to those found in most other parts of

the state, overlying a layer with more sand (a "loamy sand")

and then a gravel soil. Permeability ranges from moderate ( 2 to

6 in/hr) to rapid (6 to 20 in/hr) from the surface to the

substratum.

A muck soil, similar to those discussed previously, found in 

concave areas. 
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Lateral movement of water is less l ikely on the Cape than in other 

places in Massachusetts, because of the propensity of water to move 

downward. Runoff may also be less of a problem for the same reason. 

The range of pH values is 3. 6 to 6. 0 on the Cape, as in many other 

parts of the Commonwealth. 
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CHAPTER 7. RARE PLANTS ON RIGHTS-OF-WAY 

Method for Inventorying 

In order to avoid destroying rare plants on rights-of-way, applicators 

must know the location of these plants. An inventory should be 

conducted to identify and map the rare plants. To inventory the rare 

plants found on existing rights-of-way, the following steps should be 

taken: 

1. A trained'field botanist should identify categories of habitat along

the rights-of-way (i.e. , wetlands, rocky slopes, calcareous areas)

through the use of geological, soil, vegetation, and topographical

maps, and field visits.

2. 

3. 

Plants should be collected in approximately 1 / 4 to 1 / 3 of each type

of habitat. The ability to recognize differences between similar

species (e.g., in the genus Cares) while collecting in the field is

essential for to an accurate inventory.

After proper identification, mounted vouchers should· be kept in a

major herb ariu m ( e. g. , the New England Botanical Club, the

University of Massachusetts, etc.), so that a permanent record of

identities and localities is accessible to the interested public.

Also, a list of plants collected should be published by the botanist

in charge of the project.

4. Over the long term, an updated inventory can be maintained

though encouragement of scientific and educational activity on

rights-of-way. These activities, such as teaching several aspects

of plant ecology and collecting, could generate additional

information on new colonies of rare plants. Additionally, updated

lists of rare plants should be obtained on a regular basis from the

Massachusetts Natural Heritage Program (part of the Department of

Environmental Management).

As shown in the following list, the endangered species are low-growing 

species. Selective spraying or cutting should minimize the effect on 

these species if care is taken to avoid contact with surrounding vege

tation. To this effect, basal spraying may be less harmful than foliar 

spraying, and herbicides with narrow spectrums (particularly those 
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effective only on woody plants) would be less harmful than those with 

broad spectrums. The most important consideration may be the experi

ence of the applicators in recognizing and avoiding known populations 

of rare plants. 

Inventory of Rare Plants 

The attached list of rare vascular plant species in Massachusetts was 

obtained from the Massachusetts Natural Heritage Program (Sorrie, 

1983") and has been modified to include only those species likely to be 

found on existing rights-of-way. Therefore, the attached list does not 

include species exclusively found in habitats such as wooded areas, 

shore areas (tidal, brackish, sandy, or muddy) or saltmarshes. The 

decision to include or exclude species was based on published habitat 

information by Fernald (1950) and Coddington and Field (1978). Ar

rangement and nomenclature follow Kartesz and Kartesz (1980). 

Information on the habitat and substrate pH is indicated by number or 

letter codes as defined below: 

1. Submerged in streams or ponds

2. Bogs, swamps, swales, or marshes

3. Peaty soil

4. River and stream banks

5. Lake or pond shores (sometimes in shallow water)

6. Meadows or grasslands

7. Shady rocks or ledges

8. Mountain slopes or sum mi ts

9. Sandy or gravelly soils

10. Dry exposed rocks or ledges

11. Roadsides, fields, or openings

12. Soils (not specified)

Substrate pH 

a = acidic b = basic (i.e., calcareous) 

Species for which habitat information was not available have been in

cluded in this list, although the likelihood of their being found on 

rights-of-ways is not known. 

I-54



TABLE I-2 

RARE PLANTS LIKELY TO BE FOUND ON 
* 

RIGHTS-OF-WAY IN MASSACHUSETTS 

Species Habitat** 

EQUISETACEAE (Horsetails) 

Equisetum palustre 
Marsh Horsetail 

E. variegatum
Variegated Horsetail 

L YCOPODIACEAE ( Club mosses) 

Lycopodium alopecuroides 
Foxtail Clubmoss 

L. carolinianum
Carolina Clubmoss 

L. selago
Fir Clubmoss 

SELAGINELLACEAE ( Spikemosses) 

Selaginella rupestris 
Rock Spikemoss 

ISOETACEAE ( Quill worts) 

Isoetes acadiensis 
Acadian Quillwort 

I. eatonii
Eaton's Quillwort 

I. macrospora
Lake Quillwort 

OPHIOGLOSSACEAE (Adder's-tongue 
Ferns) 

Ophioglossum vulgatum 
Adder's-tongue Fern 

* Adapted from Sorrie ( 1983) .
**See text.
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SCHIZAECEAE ( Climbing and Curly Grass 
Ferns) 

Lygodium palmatum 
Climbing Fern 

ADIANT ACEAE ( Cliff Ferns, 
Maidenhair Ferns) 

Cryptogramma stelleri 
Fragile Rock-brake 

Pellaea atropurpurea 
Purple Cliff-brake 

ASPLENIACEAE (True Ferns) 

Asplenium montanum 
Mountain Spleenwort 

A. ru ta -muraria
Wall-rue Spleenwort 

SPARGANIACEAE (Bur-reeds) 

Sparganium minimum 
Small Bur-reed 

POTAMOGETONACEAE (Pondweeds) 

Potamogeton friesii 
Fries' Pondweed 

Po hillii 
Hill's Pondweed 

P. strictifolius
Straight-leaved Pondweed 

ALISMATACEAE (Arrowheads, 
Water-plantains) 

Echinodorus parvulus 
Burhead 

S. cuneata
Wapato 

S. teres
Terete Arrow head 

a 6 

b 7 

b 10 

a 7, 12 

b 10 

4, 5 

b 4, 5 

5 

b 5 

4 

4 



POACEAE (Grasses) 

Aristida purpurascens 
Purple Needlegrass 

A. tuberculosa
Seabeach Needlegrass 

Calamagrostis pickeringii 
Reed-bentgrass 

Dichanthelium acuminatum 
var. wrig htianum 
Wright's Panic-grass 

D. ovale var. addisonii
Commons's Panic-grass 

D. scoparium
Broom Panic-grass 

Eragrostis frankii 
Frank's Love-grass 

Muhlenbergia capillaris 
Hairgrass 

Panicum gattingeri 
Gattinger' s Panic-grass 

P. philadelphicum
Philadelphia Panic-grass 

Paspalum laeve var. circulare 
Paspalum Grass 

Setaria geniculata 
Bristly Foxtail 

Sporobolis heterolepis 
Northern Dropseed 

CYPERACEAE (Sedges) 

Carex alopecoidea 
Foxtail Sedge 

c. baileyi
Bailey's Sedge 

c. bushii
Bush's Sedge 

c. davisii
Davis's Sedge 

D. formosa
Handsome Sedge 

c. grayi
Gray's Sedge 

c. lenticularis
Shore Sedge 

c. livida var. grayana
Glaucous Sedge 

c. michauxiana
Michaux' s Sedge 

c. pauciflora
Few-flowered Sedge 

c. polymorpha
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Variable Sedge 
c. schweinitzii

Schweinitz' s Sedge 
c. sterilis

Dioecious Sedge 
c. tetanica

Rigid Sedge 
c. trichocarpa

Hairy-fruited Sedge 
c. typhina

Cat-tail Sedge 
c. walteriana var. brevis

Walter's Sedge 
c. wiegandii

Wiegand' s Sedge 
Cyperus engelmannii 

Engelmann' s Umbrella-sedge 
Eleocharis equisetoides 

Horsetail Spike-rush 
E. erythropoda

Redfoot Spike-rush 
E. fallax

Deceitful Spike-rush 
E. intermedia

Intermediate Spike-rush 
E. melanocarpa

Black-fruited Spike-rush 
E. obtusa var. ovata

Ovate Spike-rush 
E. quadrangulata

Squarestem Spike-rush 
E. tricostata

Three-angled Spike-rush 
Psilocarya nitens 

Short-beaked Bald-rush 
P. scirpoides

Long-beaked Bald-rush 
Rhynchospora inundata 

Inundated Horned-rush 
R. torreyana

Torrey's Beak-rush 
Scirpus ancistrochaetus 

Barbed-bristle Bulrush 
s. hallii

Hall's Bulrush 
s. longii

Long's Bulrush 
So pendulus 

Pendulous Bulrush 

b 

b 

2, 

4, 

Scleria pauciflora var. caroliniana 3 , 
Papillose Nut-rush 

s. triglomerata 4, 
Tall Nut-rush 
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ARACEAE (Arums) 

Arisaema dracontium 
Green Dragon 

Orontium aquaticum 
Golden Club 

JUNCACEAE (Rushes) 

Juncus biflorus 
Two-flowered Rush 

J. pervetus
Cape Cod Rush 

Luzula parviflora ssp. melanocarpa 
Black-fruited Woodrush 

SMILACACEAE ( Catbriers) 

Smilax bona-nox 
Bullbrier 

2, 6 

2, 5 

5 

2 

8 

9, 11 

HAEMODORACEAE (Blood worts, Redroots) 

Lachnanthes caroliniana 
Redroot 

IRIDACEAE (Irises) 

2, 3, 9 

Sisyrinchium arenicola 6, 9 
Sandplain Blue-eyed Grass 

ORCHIDACEAE (Orchids) 

Aplectrum hyemale 
Putty-root 

Arethusa bulbosa 
Arethusa 

C. reginae
Showy Lady's Slipper 

Listera corda ta 
Heartleaf Twayblade 

Malaxis brachypoda 
White Adder's Mouth 

Platanthere ciliaris 
Orange Fringed Orchis 

P. cristata
Crested Fringed Orchis 

P. dilatata
Leafy White Or chis 
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P. £lava var. herbiola 2, 6 
Pale Green Orchis 

P. obtusata 2 
Bluntleaf Orchis 

Spiranthes vernalis 6 
Grass-leaved Ladies' Tresses 

SALICACEAE (Willows) 

Salix candida 
Hoary Willow 

S. exigua
Sandbar Willow 

S. serissima
Autumn Willow 

,· 

BETULACEAE (Birches, Alders) 

Alnus viridis ssp. crispa 
Mountain Alder 

B etula pumila 
Dwarf Birch 

FAGACEAE (Oaks, Beeches) 

Quercus macrocarpa 
Mossy-cup Oak 

Q • muhlenb ergii 
Yellow Oak 

2 

4, 5 

b 2 

4 

2 

b 6 

b 12 

POLYGONACEAE (Docks, Knotweeds) 

Polygonum glaucum 
Seabeach Knotweed 

P. puritanorum
Pondshore Knotweed 

P. setaceum var. interjectum
Strigose Knotweed 

POR TULACACEAE (Purslanes, 
Spring-beauties) 

9 

4, 5 

4, 5, 9 

Claytonia virginica 2 
Narrow-leaved Spring-beauty 
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CARYOPHYLLACEAE (Pinks, Sandworts) 

Minuartia stricta b 10 
Rock Sandwort 

CAR YOPHYLLACEAE (Pinks, Sandworts) 

Min uartia strict a 
Rock Sandwort 

Moehringia macrophylla 
Large-leaved Sandwort 

Paronychia argyrocoma var. 
albimontana 
Silverling 

NYMPHAEACEAE (Water-lilies) 

Nymphaea tuberosa 
Tuberous Water-lily 

RANUNCULACEAE 
(Buttercups, Crowfoots) 

Clematis occidentalis 
Purple Clematis 

Ranunculus circinatus 
var. subrigidus 
Stiff White Water-crowfoot 

R. longirostris

b 10 

b 4, 5, 9 

10 

4, 5 

b 10 

1 

4, 5 
Beaked White Water-crowfoot 

MAGNOLIACEAE (Magnolias) 

Magnolia virginiana 
Sweetbay Magnolia 

PAPAVERACEAE (Poppies) 

Adlumia fungosa 
Climging Fumitory 

BRASSICACEAE (Mustards) 

Arabis lyrata 
Lyre-leaved Rock-cress 

Cardamine douglassii 
Purple Cress 
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PODOSTEMACEAE (Threadfoots) 

Podostemum ceratophyllum 
Threadfoot 

CRASSULACEAE (Sedums) 

Crassula aquatica 
Pygmyweed 

1 

5 

SAXIFRAGACEAE (Saxifrages, Currants) 

Ribes americanum 
Wild Black Currant 

R. triste
Swamp Red Currant 

ROSACEAE (Roses, Shadbushes) 

Agrimonia pubescens 
Hairy Agrimonia 

Amelanchier bartramiana 
Bartram's Shadbush 

Ao nantucketensis 
Nantucket Shadbush 

A. sanguinea
Roundleaf Shadbush 

Prunus pumila var. depressa 
Sandbar Cherry 

Rosa acicularis 
Prickly Rose 

Sorbus decora 
Northern Mountain-ask 

Waldsteinia fragarioides 
Barren Strawberry 

4, 

FABACEAE (Beans, Peas, Clovers) 

Desmodium sessilifolium 
Sessile-leaved Tick-trefoil 

Lespedeza violacea 
Violet Bush-clover 

OXALIDACEAE (Wood-sorrels) 

Oxalis violacea 
Violet Wood-sorrel 

LINACEAE (Flaxes) 
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I 

Linum intercursum 
Sandplain Flax 

L. sulcatum
Grooved Flax 

POL YGALACEAE (Milkworts) 

Polygala senega 
Seneca Snakeroot 

3, 4, 5, 9 

11 

b 2 

CALLITRICHACEAE (Water-starworts) 

Callitriche anceps 
Northern Water-starwort 

C. terrestris
Terrestrial Starwort 

EMPETRACEAE ( Crow berries) 

Corema conradii 
Broom Crowberry 

CLUSIACEAE (St. John's-worts) 

Hypericum adpressum 
Creeping St. John's-wort 

H. stragulum
St. Andrew's Cross 

CISTACEAE (Rockroses) 

Helianthemum dumosum 
Bushy Rockrose 

VIOLACEAE (Violets) 

Viola adunca 
Sand Violet 

V. brittoniana
Brittan's Violet 

CACTACEAE (Cacti) 

Opuntia humifusa 
Prick! y Pear 
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L YTHRACEAE (Loosestrifes) 

Cuphea viscosissima 
Blue Waxweek 

Rotala ramosior 
Tooth-cup 

11 

5 

MELASTOMATACEAE (Meadow Beauties) 

Rhexia mariana 5 

Maryland Meadow Beauty 

ON AG RACEAE (Evening-primroses) 

Ludwigia polycarpa 5 
Many-fruited False-loosestrife 

L. sphaerocarpa 5, 9 
Round-fruited False-loosestrife 

HALORAGIDACEAE (Water-milfoils) 

Myriophyllum alterniflorum 1 
Alternate-flowered Water-milfoil 

M. pinnatum 5 
Pinnate Water-milfoil 

APIACEAE (Parsleys, Angelicas) 

Angelica villosa 
Hairy Angelica 

Conioselinum chinense 
Hemlock Parsley 

Hydrocotyle verticillata 
Water Pennywort 

ERICACEAE (Laurels, Blueberries) 

Pyrola asarifolia var. purpurea 
Pink Pyrola 

Rhododendron maximum 
Great Laurel 

GENTIANACEAE (Gentians) 

Sabatia campunulata 
Slender Marsh Pink 

S. kennedyana
Plymouth Gentian 
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ASCLEPIADACEAE (Milkweeds) 

Asclepias verticillata 
Linear-leaved Milkweed 

HYDROPHYLLACEAE (Waterleafs) 

Hydrophyllum canadense 
Broad-leaved Waterleaf 

BORAGINACEAE (Borages) 

Onosmodium virginianum 
False Gromwell 

VERBENACEAE (Vervains) 

Verbena simplex 
Narrow-leaved Vervain 

LAMIACEAE (Mints) 

Agastache scrophulariifolia 
Purple Giant Hyssop 

Blephilia ciliata 
Downy Wood Mint 

B. hirsuta
Hairy Wood Mint 

Scutellaria integrifolia 
Hyssop Skullcap 

Trichostema brachiatum 
False Pennyroyal 

SCROPHULARIACEAE (Figworts) 

Agalinis acuta 
Sandplain Gerardia 

Castilleja coccinea 
Indian Paintbrush 

Mimulus alatus 
Winged Monkey-flower 

M. moschatus
Muskflower 

Pedicularis lanceolata 
Swamp Lousewort 

Schwalbea americana 
Chaff seed 
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Veronica catenata 
Water Speedwell 

V eronicastrum virginicum 
Culver's-root 

b 12, 3 

6 

LENTIB ULARIACEAE ( Bladderworts) 

Utricularia biflora 
Two-flowered Bladderwort 

U. fibrosa
Fibrous Bladderwort 

U. subulata
Subulate Bladderwort 

RUBIACEAE (Bedstraws, Bluets) 

Galium labradoricum 
Labrador Bedstraw 

Hedyotis purpurea var. calycosa 
Calycose Bluet 

CAPRIFOLIACEAE (Honeysuckles) 

Lonicera hirsuta 
Hairy Honeysuckle 

Symphoricarpos albus var. alb us 
Snow berry 

Viburnum rafinesquianum 
Downy Arrowwood 

5 

5 

3, 5, 9 

b 2 

10 

b 7 

b 9 

b 7 

CAMP ANULACEAE (Bluebells, Lobelias) 

Lobelia siphilitica 2 

Great Blue Lobelia 

ASTERACEAE (Asters, Composites) 

Aster concolor 
Eastern Silvery Aster 

A. prenanthoides
Crooked-stem Aster 

A. tradescantii
Tradescant's Aster 

Eupatorium leucolepis 
var. novae-angliae 
New England Boneset 

Gnaphalium purpureum 
Purple Cudweed 

Petasites frigidus var. palmatus 
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Sweet Coltsfoot 
Sclerolepis uniflora 

Sclerolepis 
Solidago hispida 

Hispid Goldenrod 
S. macrophylla

Large-leaved Goldenrod 
S. ptarmicoides ( =Aster .P.. )

Upland White Aster 
S. rigida

Stiff Goldenrod 
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