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The objective of the proposed project is to improve wetland habitat on the Nanticoke River on the 

eastern shore of Maryland. Delmarva Resource Conservation and Development Council (DRCD), along 

with public and private partners, proposes to manage 2,000 acres of invasive Phragmites australis. A 

large-scale approach to phragmites treatment is a critical step toward restoring native wetland plant 

communities, preserving fish and wildlife, increasing access for recreation, and improving water flow 

and wetland function along the Nanticoke watershed. 

 

Chemical control will be conducted using aerial and ground herbicide applications. The control work will 

be conducted by certified contractors specializing in wetland invasive plant management. 

The alternatives considered in this Environmental Assessment include biological control, mechanical 

harvesting, hydrologic manipulation, prescribed fire, and no action. While the first four alternatives can 

be used somewhat successfully for managing phragmites, research and literature shows that herbicide 

treatment is the recommended primary control method and the first step toward effective 

management. No action to control phragmites will cause further degradation of coastal wetland 

habitats and the native species that inhabit them. 

 

I. AUTHORITY AND PURPOSE 

The purpose of this document is to describe the environmental effects of proposed management efforts 

for Phragmites australis in the coastal region of the eastern shore of Maryland along the Nanticoke 

River. DRCD was granted $497,000 from U.S. Fish and Wildlife Service (USFWS) to collaborate along with 

Maryland Department of Natural Resources to manage this invasive plant on approximately 2,000 acres 

of wetlands within the Nanticoke Watershed. Grant funding for this project was awarded through the 

Hurricane Sandy Relief Activities Grant. 

 

 

II. BACKGROUND 

A. General Plant information 

Phragmites (Phragmites australis), also known as common reed, is an invasive plant that has 

proliferated and degraded marshes in numerous eastern and Midwestern states (Ailstock et al. 2001; 

MDEQ 2008; Saltonstall 2005). It typically grows in sunny coastal and interior wetlands, lakeshores and 

margins, riverbanks, roadside ditches, and other low, wet areas, although it can also be found in dry 

areas. 



 

Although Phragmites sp. is native to North America, there is evidence that an introduction of a 

nonnative genotype has occurred (Saltonstall 2002). Studies indicate that the introduced (European) 

variation has displaced native types and broadened the historical range of phragmites. The non-native 

type is not visually distinct from the indigenous, making this a “cryptic invasion” and difficult to fully 

understand the extent of the invasion. 

 

Phragmites is a tall, coarse perennial grass with stout rhizomes that are deeply embedded in its 

substrate. The thick stalk (5-15 mm in diameter), which in optimal conditions can reach up to 4.5 

meters tall, is leafy throughout, the sheaths overlapping with a large, dense, terminal panicle. The 

leaves are flat, stiff, 1 to 6 cm wide and up to 60 cm long, tapering to long-attenuate tips. Leaf margins 

are serrate. The panicle is terminal, plum-like, purplish or silvery, 15 to 50 cm long, with many branches. 

The flowers have long, silky hairs. 

 

Phragmites spreads by seed and vegetatively through rhizomes (Mal & Narine 2004). Although the plant 

does produce seeds prodigiously, few are viable and they will not germinate in water depths greater 

than 5 cm (Marks et al. 1994). This means that phragmites most often spreads via its stout, creeping 

rhizomes, which can exceed 60 feet in length, grow more than six feet per year, and readily grow into 

new plants when fragmented (MDEQ 2008). If broken by natural actions such as waves, or human 

actions such as disking, the rhizomes can quickly take root in new locations. The rhizomes are often 

cited as one of the predominant reasons for phragmites’ ability to colonize and form large monocultures 

(see Saltonstall 2005, Mal & Narine 2004, etc.). 

 

B. Distribution and Range 

Phragmites occurs in every state in the continental U.S. (USDA PLANTS database). However, the 

presence and subsequent spread of the nonnative, invasive strand into the Chesapeake Bay appear to 

be a more recent phenomenon, although it is not known exactly when it initially invaded. The study of 

phragmites’ expansion and historical distribution are complicated because both native and non-native 

populations, which are morphologically similar, exist in North America (Saltonstall 2002). Few studies 

have documented its presence or tracked the invasion process from the early stages to subsequent 

large-scale, plant-community changes (Lynch & Saltonstall 2002; Wilcox et al. 2003).  

 



However, the current distribution of phragmites has been documented, as have the ecological effects of 

its expansion. Near-monotypic stands of the non-native phragmites genotype have replaced high 

quality, complex communities of native plants over thousands of acres of Chesapeake Bay wetlands 

and coastal areas and this rapid expansion has resulted in adverse ecological impacts on the natural 

resources of such areas (Ailstock et al. 2001). 

 

C. Invasive Nature and Effects of Phragmites Invasion 

The Nanticoke River coastal marshes are among the most biologically significant within 

the Chesapeake Bay. These wetlands function as critical modifiers of biotic and abiotic materials, and 

they have been shown to improve water quality, reduce floods, and protect shorelines. Further, the 

Nanticoke coastal marshes have long been recognized for their significance in providing habitat 

for a wide variety of flora and fauna, and in particular for migratory birds. These populations are likely a 

microcosm of what originally habituated the once extensive coastal and marsh systems. 

  

The Chesapeake Bay landscape has suffered much anthropogenic alteration over the last 200 years. 

Today, most of the region’s marshes and wetlands have been drained or replaced by shoreline 

development or have been further degraded by altered hydrology and sediment deposition patterns. 

But progress toward restoring coastal marshes throughout the Chesapeake has been significantly 

undermined by the proliferation of non-native, invasive species. And, even though early detection and 

prevention is the most cost-effective approach to reduce their effects, some invasive species have 

become so prolific and damaging that widespread treatment is needed to enhance the Chesapeake’s 

ecosystem health. For Nanticoke River marshes, one of the most ruinous threats is recruitment and 

propagation of non-native common reed (Phragmites australis). This invasive variety of phragmites has 

become pervasive throughout the Chesapeake Bay. 

 

Phragmites alters the biotic and abiotic environment of wetlands, by excluding native species, reducing 

plant diversity, and modifying abiotic coastal processes. Consequently, near-monotypic stands of this 

invasive plant have replaced high-quality, complex communities over thousands of acres in the bay’s 

wetlands and coastal areas. This rapid expansion of a monotypical plant community has resulted in 

adverse ecological, economic, and social impacts on the natural resources and people of the Chesapeake 

Bay. Overall, phragmites has degraded the vitality of the bay’s marshes, which are some of the most 

productive and biologically diverse systems in the east. Because phragmites replaces native 



vegetation, native sedges, rushes, and cattails are displaced, thereby degrading overall plant species 

richness and diversity. The loss of native plant diversity further results in the decline of wildlife habitat, 

including that needed to support migratory bird assemblages and native, resident animal species. 

By out-competing native wetland plants, phragmites disrupts typical food webs for waterfowl and 

marsh birds, and the dense monotypic stands of this plant are not used by most of the regional focal 

species. The destruction of habitat and diversity are additionally compounded and multiplied by the fact 

that phragmites stands alter the water regime in marsh systems, which causes ‘drying’ of marsh soils 

through increased evaporation and trapping of sediments. 

 

Phragmites proliferation carries negative social and economic consequences, too.  Chesapeake Bay 

property values can be reduced because shoreline views are blocked by tall, dense stands. Thick patches 

of phragmites also reduce access for swimming, boating, fishing, and hunting in nearby coastal areas, 

and they create potentially serious fire hazards to structures due to the amount of dry biomass during 

the dormant season. 

 

III. PREFERRED ALTERNATIVES 

Given phragmites’ profound impact on the Chesapeake Bay, DRCD in conjunction with USFWS and MD 

DNR, proposes a regional approach to control and management of this invasive species. This effort will 

build from an existing program, initiated in the last decade by MD DNR and USFWS.  Approximately 

2,000 acres of phragmites across the Nanticoke watershed has been identified for treatment in late 

summer 2014. Most properties listed below will require only a few acres of spraying, although some 

properties will require larger amounts. Owners will be contacted for treatment on their land to obtain 

permission to treat on-site conditions.  Lack of landowner permission may dictate that not all properties 

will be treated. 

 

Landowner by County and Tract 

DORCHESTER (South to North) 

1. DNR 
TAWES STATE 
OFFICE BLDG. 
580 TAYLOR AVE-STE 
C-4 
ANNAPOLIS MD 
21401-2352 

2. SAME 

3. STATE OF MD 
FISH AND WILDLIFE 
ADM. 
ANNAPOLIS MD 21401 

4. SAME 
5. BRIAN TWILLEY AND 

GREGG JOHNSON 
6512 CHEERY WALK 

RD 
HEBRON MD 21830-
2155 

6. HORSEMAN'S 
PERFECTION INC 
C/O BLAINE T 
PHILLIPS 



100 W 10TH ST STE 
1010 
WILMINGTON DE 
19801-6606 

7. WESTON FARMS LLC 
28107 BEAVER DAM 
BRANCH RD 
LAUREL DE 19956-
2543 

8. SAME 
9. ATLANTIC INN LLC 

11 VENETIAN DR 
REHOBOTH BEACH 
DE 19971-1937 

10. WILLIAM LARMORE 
 1 COURT LN UNIT 
102 
CAMBRIDGE MD 
21613-1884 

11. HENRY FARM LLC  
1 COURT LN UNIT 102 
CAMBRIDGE MD 
21613-1884 

12. HARRY REID  
5037 REID RD 
VIENNA MD 21869-
1615 

13. SELLERS REGINALD 
SR L/E & 
EMMA JEAN L/E THEN 
TO ET AL 
4763 RHODESDALE 
VIENNA RD 
VIENNA MD 21869-
1657 

14. ELLEN TINGLE 
32026 OLD OCEAN 
CITY RD 
PARSONSBURG MD 
21849-2000 

15. WALDO HANSEN 
3344 CHESTNUT AVE 
BALTIMORE MD 
21211-2622 

16. SAVANNAH LAKE 
LODGE INC 

1731 HOBAN RD NW 
WASHINGTON DC 
20007-2036 

17. SAME 
18. SAME 
19. SAME 
20. SALEHI SIAMAK & 

KAREN SALEHI 
 3891 ELLIOTT 
ISLAND RD 
VIENNA MD 21869-
1126 

21. RIVER FARMS 
C/O G STEELE 
PHILLIPS 
3901 ELLIOTT ISLAND 
RD 
VIENNA MD 21869-
9629 

22. OUTTEN WILLIAM F 
JR &DEBORAH L 
AND WILLIAM F III 
4310 ELLIOTT ISLAND 
RD 
VIENNA MD 21869-
1574 

23. EDWIN LEWIS 
 PO BOX 8 
VIENNA MD 21869-
0000 

24. DEAN ROBERT LEE 
JR ETAL 
DEAN STEPHEN 
PAUL 
106 STOCKTON LN 
ARNOLD MD 21012-
0000 

25. ROBERT CREIGHTON  
4862 RHODESDALE 
VIENNA RD 
VIENNA MD 21869-
1658 

26. THE 
COMMISSIONERS OF 
VIENNA 

PO BOX 86 
VIENNA MD 21869-
0087 

27. LAYTON FARM LLC 
1 COURT LN UNIT 102 
CAMBRIDGE MD 
21613-1884 

28. VEINNA POWER LLC  
C/O TAX 
DEPARTMENT 
211 CARNEGIE CTR 
PRINCETON NJ 
08540-6213 

29. DELMARVA POWER 
AND LIGHT CO 
PO BOX 231 
WILMINGTON DE 
19899-2313 

30. JOHNSON CARLA F 
JOHNSON FLETCHER 
DARBY  
101 TALBOT BLVD 
CHESTERTOWN MD 
21620 

31. MARGARET WEBB 
C/O RAY NICHOLAS 
4823 VIENNA 
RHODESDALE RD 
VIENNA MD 21869 

32. C/O US FISH & 
WILDLIFE SER 
300 WESTGATE 
CENTER DR 
HADLEY MA 01035-
9589 

33. CHARLES PHILLIPS 
C/O ROBERT 
PHILLIPS 
38133 N SPRING HILL 
RD 
DELMAR DE 19940-
3114 

 

 

Dorchester Addition:  

95. MULLAN THOMAS F III REVOCABLETRUST  
2330 W JOPPA RD STE 210 
LUTHERVILLE MD 21093-4630 

 
WICOMICO (North to South) 
 

34. DWIGHT GRAHAM 



23363 CAPITOLA RD 
TYASKIN MD 21865-
2036 

35. BOONE REBECCA B 
DONOFRIO HARRIETT 
B TRUSTEES RTA 
PO BOX 1496 
HOMER AK 99603-
1496 

36. DNR 
37. DELMARVA POWER 

AND LIGHT 
2530 N SALISBURY 
BLVD 
PO BOX 1739 
SALISBURY MD 
21802- 

38. SHA 
39. DELMARVA POWER 

WI-004 08- 09 
P.O.BOX 231 
WILMINGTON DE 
19899-0231 

40. THE NATURE 
CONSERVANCY 
5410 GROSVENOR 
LANE 
SUITE 100 
BETHESDA MD 20814 

41. WRIGHT CHARLES 
MASTERS IV 
WRIGHT LYNN 
MICHELLE 
8910 OLD RAILROAD 
AVE 
PO BOX 303 
HEBRON MD 21830- 

42. BYRON RICHARDSON 
23501 MARSH RD 
MARDELA SPRINGS 
MD 21837-2051 

43. RICHARDSON STEVE 
RICHARDSON 
STUART J/T 
23501 MARSH RD 
MARDELA SPRINGS 
MD 21837-2051 

44. CUT 'EM ALL JACK 
HUNT CLUB LLC 
PO BOX 1 
BETHEL DE 19931-
0001 

45. EDITH SHORT 

23719 OCEAN GTWY 
MARDELA SPRINGS 
MD 21837-2101 

46. C/O ANITA L 
CORBETT 
23821 OCEAN GTWY 
MARDELA SPRINGS 
MD 21837-2102 

47. COLLINS JOSEPH L & 
AUTUMN L 
WINTERBOTTOM 
COLLINS T/E 
23550 TAYLORS TRL 
MARDELA SPRINGS 
MD 21837-2457 

48. ROY CALLOWAY 
C/O MARY L 
WHITTINGTON 
14 HUME CT 
BALTIMORE MD 
21204-1819 

49. ROSE CAREY 
31958 DOWNING RD 
DELMAR MD 21875-
2215 

50. POORMANS GUN 
CLUB PARTNERSHIP 
C/O SPENCER 
WALLER 
PO BOX 89 
QUANTICO MD 21856-
0089 

51. LOUISE SEHMAN 
13054 SAINT 
PATRICKS CT 
HIGHLAND MD 20777-
9515 

52. WILGUS EDWARD Q 
QUILLIN BARTLEY T 
23985 OCEAN GTWY 
MARDELA SPRINGS 
MD 21837- 

53. PERDUE FARMS LLC 
31149 OLD OCEAN 
CITY RD 
SALISBURY MD 
21804- 

54. JAMESON REAL 
ESTATE LLC 
PO BOX 340 
HEBRON MD 21830-
0340 

55. THOMAS LYNN B SR 
TRUSTEE 2/3 & 
RUTH SNIDER 1/3 INT 
5533 SHARPTOWN 
RD 
RHODESDALE MD 
21659-1311 

56. MARION CHAMBERS 
3178 JAMAICA POINT 
RD 
TRAPPE MD 21673-
1673 

57. EDWIN LEWIS 
PO BOX 8 
VIENNA MD 21869- 

58. PHILIP L WELLS 
FAMILY LIMITED 
PART 
7570 CHERRY WALK 
RD 
HEBRON MD 21830-
2164 

59. ASHCRAFT STEPHEN 
W & 
JAMES G BROWN T/C 
925 W ISABELLA ST 
SALISBURY MD 
21801-4033 

60. DELGROSSO 
MICHAEL J 
LAKEY STEPHEN 
15024 SANDPIPER RD 
MILTON DE 19968- 

61. BARTOSHESKY 
ROBERT S  
D'ALONZO WILLIAM F 
30566 PADDINGTON 
CT 
SALISBURY MD 
21804-2548 

62. ROBERT ATKINSON 
10400 SHARPTOWN 
RD 
MARDELA SPRINGS 
MD 21837- 

63. JEP LLC 
PO BOX 2111 
SALISBURY MD 
21802-2111 

64. HARCUM ANNE 
MARIE 
7810 ATHOL RD 
HEBRON MD 21830-
2150 



65. DNR 
C/O LAND & 
PROPERTY MGMT.E-
3 
580 TAYLOR AVE 
TAWES BUILDING 
ANNAPOLIS MD 
21401-2352 

66. MALVIN MINTON 
27120 WOODSIDE DR 
SALISBURY MD 
21801-1730 

67. IDEWATER 
SPORTSMAN ASSOC 
C/O FREDERICK 
FEARS JR 
30866 WARD RD 
SALISBURY MD 
21804- 

68. WESSELS MICHAEL J 
& 
JB LONG II TM 
FISHER & RL LAWS 
T/C 
PO BOX 259 
SALISBURY MD 
21803-0259 

69. HORNER 
CASSANDRA L 
TRUSTEE 
113 FALCON LN 
WILMINGTON DE 
19808-1937 

70. ROYAL OAK ROAD 
LLC 
PO BOX 259 
SALISBURY MD 
21803-0259 

71. THOMAS FISHER 
27823 PEMBERTON 
DR 
SALISBURY MD 
21801-2420 

72. KARAMIAN RAFFI N 
14 WINDWHISPER LN 
ANNAPOLIS MD 
21403-3473 

73. SANDY HILL FAMILY 
CAMP INC 
5752 SANDY HILL RD 
QUANTICO MD 21856-
2103 

74. HORNER 
CASSANDRA L & 
H LOUIS HORNER JR 
J/T 
30687 FOXCHASE DR 
SALISBURY MD 
21804-2540 

75. HULL VIOLET ETAL 
C/O MADONNA P 
JOHNSON 
PO BOX 4291 
SALISBURY MD 
21803-4291 

76. KARAMIAN TANYA F 
5394 LANKFORD RD 
QUANTICO MD 21856-
2038 

77. KARAMIAN NARBIK A 
KARAMIAN DOLORES 
J 
5394 LANKFORD RD 
QUANTICO MD 21856-
2038 

78. RUSSELL COOPER 
6241 WESTBURY DR 
SALISBURY MD 
21801-1679 

79. DENISOF GERALD A  
21864 WETIPQUIN RD 
QUANTICO MD 21856-
2115 

80. DARRYL WILLING 
PO BOX 194 
QUANTICO MD 21856-
0194 

81. MICHAEL KROPP 
1613 CYNTHIA CT 
JARRETTSVILLE MD 
21084-1508 

82. EDWARD 
MONTEFERRARIO 
180 LINCOLN AVE 
WEST MILFORD NJ 
07480-4732 

83. REIGLE FRANKLIN P 
SR 
18911 CENTRAL AVE 
UPPER MARLBORO 
MD 20774-8724 

84. JAMES INSLEY 
4740 HATCROWN 
POINT DR 

TYASKIN MD 21865-
2087 

85. CURT WATKINS 
4307 STURBRIDGE 
DR 
SALISBURY MD 
21804-1950 

86. DAVID DAYTON 
20915 CEDAR HILL 
PKY 
PO BOX 42 
BIVALVE MD 21814-
0042 

87. FOWLKES JENNIE 
LEE W ETAL 
7308 BRIGHTSIDE RD 
BALTIMORE MD 
21212-1011 

88. SHACKELFORD IDA 
LEE DARBY 
C/O IDA LEE DARBY S 
WOOTTEN 
1920 N PANTOPS DR 
CHARLOTESVILLE VA 
22911- 

89. C/O LORA 
MATTHEWS 
2925 SUMMIT AVE 
BALTIMORE MD 
21234-1715 

90. TERRY DUTTON 
20762 NANTICOKE RD 
BIVALVE MD 21814-
2017 

91. ZABKOWSKI BEN J & 
LINDA J H 
20730 NANTICOKE RD 
PO BOX 140 
NANTICOKE MD 
21840-0140 

92. WICOMICO COUNTY 
DEPT OF PARKS & 
RECREATION 
P O BOX 429 
SALISBURY MD 
21803-0429 

93. JOHN JACOB C/O 
PATRICIA W PEPPER 
PO BOX 80 
NANTICOKE MD 
21840-0080 

 
 



The largest properties listed above are mapped in Appendix B. The area encompassed with this project, 

is approximately 2,000 acres when shown over the full breadth of the Nanticoke watershed. 

Research and literature shows that herbicide treatment is the recommended primary control method 

and the first step toward effective phragmites management (Marks et al. 1994). Roughly 80 percent of 

phragmites’ biomass is underground as rhizomes. And because it spreads primarily by rhizomes, 

digging, tilling, and pulling phragmites can expedite its spread. Landscape fabric has been used by some 

to smother patches of phragmites; however, such plots are then not able to support the growth of other 

plants. Also, the roots of phragmites may spread outside of the covered areas. 

 

Hence, the primary control method will be aerial systemic herbicide (glyphosate) and LI 700 (a 

surfactant) application although some treatment will take place with contracted amphibious equipment, 

and follow-up applications will be conducted via ATV and/or backpack application (e.g., Cowie et al. 

1992; Ailstocket al. 2001; Rickey & Anderson 2004).   

 

No technique used alone can fully control phragmites, and reinvasion is likely to occur if management is 

not maintained. For greatest efficacy, control should begin in the first season in which phragmites is 

found, but, where the plant already exists in large well-established stands, multiple treatments using a 

combination of methods are required (see review in Marks et al. 1994). These may include such 

techniques as prescribed fire, mechanical treatment (e.g., mowing and raking), and water level 

manipulations. The scope of this project incorporates herbicide application only, as follows: 

(1) initial herbicide application (summer/fall of 2014) 

(2) spot-treatment of sites where phragmites re-growth occurs (summer/fall 2015) 

 

The broad-spectrum herbicide, glyphosate (which is commercially available as Rodeo®, among others,), 

is known to control phragmites. This herbicide is approved by the USEPA for wetland use. Given historic 

results the employment of glyphosate is preferred for this application. 

 

 

IV. ALTERNATIVES TO THE PROPOSED ACTION 

Research and literature shows that herbicide treatment is the recommended primary control method 

and the first step toward effective phragmites management (Marks et al. 1994). Roughly 80 percent of 

phragmites’ biomass is underground as rhizomes. And because it spreads primarily by rhizomes, 



digging, tilling, and pulling phragmites can expedite its spread. 

 

Alternatives for the control of this nuisance aquatic vegetation include: 

 

A. Biological Control 

Biological control is rarely a practical option for controlling phragmites because those organisms known 

to feed on this plant (moth larvae, aphids, leaf miners, gall midges, rodents, and birds) cause only 

incidental damage, with a few rare exceptions.  Regarding control with microorganisms and 

invertebrates, Cornell University researchers have tested over 150 different fungi, pathogens, and 

insects and have found only four wasp species that might control phragmites (see on-line review at 

phragmites.org). Testing of their effectiveness is still ongoing, however, so practical implementation of 

phragmites via invertebrate bio-control is not feasible currently. 

 

Some breeding waterbirds and wetland mammals do use phragmites as a food supply, although this 

grazing is neither reliable nor pervasive enough for adequate control. American coots, for instance, 

consume young shoots in the immediate area of their nests. Considerable damage to phragmites shoots 

occurs locally by such species as muskrats and nutria, but like coot grazing, this is not an activity under 

the manager’s control. 

 

Controlled grazing has little effect on shoot density, but rhizomes that are repeatedly trampled will bear 

few shoots and recover slowly when grazing has ceased. If phragmites stands are grazed for two years 

or more, vigor is reduced considerably. Because the amount of grazing required to reduce these stands 

would be detrimental to desirable plant species as well, grazing is not a recommended control measure. 

 

B. Mechanical Harvesting 

Physical removal and mechanical control of phragmites stands may include tilling, discing, and mowing. 

Such cutting and/or harvesting can be quite beneficial, particularly where stand vegetation is dense and 

composed of a limited number of species, and immediate results are needed. However, these control 

methods can be very expensive, and, at least when harvesting, a need for a disposal site can be 

prohibitive, too. Since phragmites reproduces mostly via rhizomes, most of these methods will actually 

help spread the plant in treatment areas, so it should not be considered as primary control resource. 

Although difficult, mechanical treatments are possible on sites that are flooded or consistently moist. A 



rotary ditch digger can be used in flooded areas to chop through rhizome-packed substrates and till over 

existing plants. On drier sites, bulldozers, brush-cutters, discs, rototillers, mowers, crushers, and plows 

can be practical. Unfortunately, most of these methods also tend to break up and spread rhizome 

fragments across a site, thereby helping propagate the plant in the future. Dredging may be effective in 

some situations, but potential effects on wetlands and aesthetic considerations will limit its use. 

Even though it has been eliminated as a primary treatment method, mechanical manipulation is 

considered a helpful resource before conducting herbicide application, since mowing, brush-cutting, 

tilling, etc., can create openings in dense stands, thereby increasing the efficacy of herbicide (see Mal & 

Narine 2004, among others). 

 

C. Hydrologic Manipulation 

Water-level manipulation, where it can be used, can be a useful tool for controlling phragmites. 

Flooding will not alter established stands, but if water levels greater than 12 inches (30 cm) are 

maintained, colonies will not expand. At these depths, runners are unable to anchor and will float to the 

surface. Seedlings are easily killed by raising water levels, but timing of water-level manipulations must 

be carefully determined to be effective and to avoid conflicts with other management objectives. 

Draining water from established stands often reduces plant vigor and allows more desirable species to 

compete, but drying may require several years to degrade a stand. On many wetland areas, however, 

drainage is neither practical nor desirable. The structures needed to drain wetlands (and then recharge, 

post-treatment) are expensive to build and are often not feasible. Landowners may also have 

objections to the alteration of their property or changes in current hydrologic flows. This method has 

been eliminated due to cost considerations, and its limited applicability. 

 

D. Prescribed Fire 

Fire used alone as a control measure has variable results depending on intensity of the burn, but is 

generally most effective in late summer. Generally, winter burning affords no control and often 

increases densities of spring crops unless a late spring freeze kills new buds. Spring burning without 

other control treatments is ineffective because the original stand is simply replaced with a more 

vigorous growth. In fact, burning in spring removes all dead stems and litter and scorches buds, 

stimulating multiple buds to develop and emerge. Early to midsummer burns are also ineffective 

because regrowth still replaces the original stand. 

 



Burning phragmites late in the growing season reduces stand vigor temporarily because few 

replacement buds are available. Furthermore, reserve energy is in the rhizomes by then and cannot be 

used for winter bud production. Unfortunately, though, summer burns can have dire impacts on 

populations of nesting birds, herpetofauna, Lepidoptera, etc. The limited efficacy and the temporal 

concerns associated with prescribed fire, along with the logistical challenges of implementation in 

wetlands (i.e., hydrology), renders this control method undesirable as a main control.  

 

E. No Action 

No action to control phragmites will cause further degradation of coastal wetland habitats and the 

native species that inhabit them. Due to lack of treatment over the last decades, near-monotypic stands 

of this invasive plant have replaced high-quality, complex communities over thousands of acres in bay 

wetlands and coastal areas. This rapid expansion of a monotypical plant community has resulted in 

adverse ecological, economic, and social impacts on the natural resources and people of the Chesapeake 

Bay. Overall, phragmites has degraded the vitality of Chesapeake Bay marshes, which are some of the 

most productive and biologically diverse systems in the eastern United States. Because phragmites 

replaces native vegetation, native sedges, rushes, and cattails are displaced, thereby degrading overall 

plant species richness and diversity. The loss of native plant diversity further results in the decline of 

wildlife habitat, including that needed to support migratory bird assemblages and native, resident 

animal species. 

 

V. FEDERALLY‐LISTED THREATENED, ENDANGERED, PROPOSED, AND CANDIDATE SPECIES 

No federally-listed threatened, endangered, proposed, and candidate plant or animal species are known 

to reside within the phragmites stands scheduled for treatment. Because treatment areas are generally 

monocultural stands of phragmites, the likelihood of listed plant species being negatively impacted is 

small. The likelihood of any detrimental effects to threatened or endangered animals is remote due to 

the properties of the herbicide proposed for this application (see the following section).  

 

A list of threatened, endangered, proposed, and candidate species under the jurisdiction of the U.S. 

Department of the Interior, Fish and Wildlife Service for the Maryland coastal counties of Wicomico and 

Dorchester is included in Appendix A. 

 

 



VI. ENVIRONMENTAL IMPACTS 

A Material data safety sheet is included within the appendices; however, the following is a syntheses 

(from TNC’s Weed Control Methods Handbook, Tu et al. 2001), which briefly describes the 

environmental toxicity of glyphosate, the active herbicide within the brand name Rodeo®. In short, the 

chemical is of low toxicity to animal communities, although care must be taken if a surfactant is used.  

The surfactant to be used is LI 700, a soy-based chemical that is not bioaccumulative  or acutely toxic in 

at distributional levels (Solomon 2003). 

 

Glyphosate is of relatively low toxicity to birds and mammals (Evans & Batty 1986). The LD50 of 

glyphosate for rats is 5,600 mg/kg and for bobwhite quail, >4,640 mg/kg. EPA’s Reregistration Eligibility 

Decision states that blood and pancreatic effects and weight gain were noted during subchronic feeding 

studies with rats and mice (EPA 1993). Other studies show developmental and reproductive impacts to 

animals given the highest dose. 

 

Newton et al. (1984) examined glyphosate residues in the viscera of herbivores following helicopter 

application of glyphosate to a forest in Oregon and found residue levels comparable to those found in 

litter and ground cover (<1.7 mg/kg). These residue levels declined over time and were undetectable 

after day 55 (Newton et al. 1984). Although carnivores and omnivores exhibited much higher viscera 

residue levels (5.08 mg/kg maximum), Newton et al. (1984) concluded that carnivores were at lower risk 

than herbivores due to the lower relative visceral weights and a proportionally lower level of food 

intake. 

 

Batt et al. (1980) found no effect on chicken egg hatchability or time to hatch when an egg was 

submerged in a solution of 5% glyphosate. Sullivan and Sullivan (1979) found that black-tailed deer 

showed no aversion to treated foliage and consumption of contaminated forage did not reduce total 

food intake. Significant impacts to bird and mammal populations due to large-scale habitat alterations 

following treatment of forest clearcuts with glyphosate have been reported (Morrison & Meslow 1984; 

Santillo et al. 1989a, b; MacKinnon & Freedman 1993). 

 

Glyphosate itself is of moderate toxicity to fish. The 96-hour LC50 of technical grade glyphosate for 

bluegill sunfish and rainbow trout are 120 mg/L and 86 mg/L, respectively. Fish exposed to 5 mg/L of 

glyphosate for two weeks were found to have gill damage and liver damage was observed at glyphosate 



concentrations of 10 mg/L (Neskovic et al. 1996). The technical grade of glyphosate is of moderate 

toxicity to aquatic species, and the toxicity of different glyphosate formulations can vary considerably. 

For example, Touchdown 4-LC® and Bronco® have low LC50s for aquatic species (<13 mg/L), and are not 

registered for aquatic use. On the other hand, Rodeo® has relatively high LC50s (>900 mg/L) for aquatic 

species and is permitted for use in aquatic systems. The surfactant in Roundup® formulations is toxic to 

fish; however, Rodeo has no surfactant, and is registered for aquatic use. 

 

The surfactant X-77 Spreader®, which is often used in conjunction with Rodeo®, is approximately 100 

times more toxic to aquatic invertebrates than Rodeo® alone (Henry et al. 1994). The surfactant 

MONO818 is included in Roundup® formulations because it aids the breakdown of surface tension on 

leaf surfaces, but it may also interfere with cutaneous respiration in frogs and gill respiration in tadpoles 

(Tyler 1997 a,b). In addition, MONO818 is highly toxic to fish (Folmar et al. 1979; Servizi et al. 1987). The 

LC50 of MONO818 is 2-3 mg/L for sockeye, rainbow, and coho fry (Folmar et al. 1979; Servizi et al. 1987; 

 

Tyler 1997 a,b). The LC50 of Roundup® for bluegill sunfish and rainbow trout is only slightly higher at 6- 

14 mg/L and 8-26 mg/L, respectively. Similarly for Daphnia, the 96-hour LC50 of glyphosate alone is 962 

mg/L, but the LC50 of Roundup® drops to 25.5 mg/L (Servizi et al. 1987). Roundup® is therefore not 

registered for use in aquatic systems. 

 

Despite these toxicity levels, Hildebrand et al. (1980) found that Roundup® treatments at concentrations 

up to 220 kg/ha did not significantly affect the survival of Daphnia magna or its food base of diatoms 

under laboratory conditions. In addition, Simenstad et al. (1996) found no significant differences 

between benthic communities of algae and invertebrates on untreated mudflats and mudflats treated 

with Rodeo® and X-77 Spreader®. It appears that under most conditions, rapid dissipation from aquatic 

environments of even the most toxic glyphosate formulations prevents build-up of herbicide 

concentrations that would be lethal to most aquatic species. 

 

The surfactant to be used to improve the efficacy of the herbicide will be LI 700.  Analysis measured at 

distributional levels of LI 700 suggest that ecological effects are not expected (Solomon 2003).  

According to the attached Material Safety Data Sheet, LI 700 exhibits low acute toxicity to rats through   

oral, inhalation, and dermal routes.  Oral and dermal LD50’s for rats exposed to LI 700 were both >5,000 

mg/kg and the inhalation LC50 in rats was >6.04 mg/L.   



 

Acute 96-hour LC50s for rainbow trout and bluegill sunfish exposed to LI 700 were 130 mg/L and 210 

mg/L, respectively.  The acute 48-hour Daphnia magna LC50 was 170 mg/L.  The acute exposure no 

effect levels for rainbow trout, bluegill sunfish, and Daphnia magna were <100 mg/L, 100 mg/L, and 

100mg/L, respectively.  The manufacturer-recommended application rate for LI 700 is 5L of LI 700 for 

every 1,000 L of spray mixture of glyphosate and water.   
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Appendix A. USFWS Listed Species That Occur in Maryland 

E Amphipod, Hay's Spring Entire (Stygobromus hayi) 

E Bat, Indiana Entire (Myotis sodalis) 

E Darter, Maryland Entire (Etheostoma sellare) 

T Sea turtle, green except where endangered (Chelonia mydas) 

E Sea turtle, hawksbill Entire (Eretmochelys imbricata) 

E Sea turtle, Kemp's ridley Entire (Lepidochelys kempii) 

E Sea turtle, leatherback Entire (Dermochelys coriacea) 

E Squirrel, Delmarva Peninsula fox Entire, except Sussex Co., DE (Sciurus niger cinereus) 

E Sturgeon, shortnose Entire (Acipenser brevirostrum) 

T Tiger beetle, Northeastern beach Entire (Cicindela dorsalis dorsalis) 

T Tiger beetle, Puritan Entire (Cicindela puritana) 

T Turtle, bog (=Muhlenberg) northern (Clemmys muhlenbergii) 

E Wedgemussel, dwarf Entire (Alasmidonta heterodon) 

E Whale, finback Entire (Balaenoptera physalus) 

E Whale, humpback Entire (Megaptera novaeangliae) 

E Whale, North Atlantic Right Entire (Eubalaena glacialis) 

 



Animal species listed in this state that do not occur in this state (4 species) 

Status Species 

E Beetle, American burying Entire (Nicrophorus americanus) 

T Plover, piping except Great Lakes watershed (Charadrius melodus) 

E Puma (=cougar), eastern Entire (Puma (=Felis) concolor couguar) 

E Wolf, gray U.S.A.: All of AL, AR, CA, CO, CT, DE, FL, GA, KS, KY, LA, MA, MD, ME, MO, MS, NC, NE, 
NH, NJ, NV, NY, OK, PA, RI, SC, TN, VA, VT and WV; those portions of AZ, NM, and TX not included in an 
experimental population; and portions of IA, IN, IL, ND, OH, OR, SD, UT, and WA. Mexico. (Canis lupus) 

 

Summary of Plant listings 

Plant species listed in this state and that occur in this state (6 species) 

Status Species 

E Bulrush, Northeastern (Scirpus ancistrochaetus) 

E Dropwort, Canby's (Oxypolis canbyi) 

E Gerardia, sandplain (Agalinis acuta) 

E Harperella (Ptilimnium nodosum) 

T Joint-vetch, Sensitive (Aeschynomene virginica) 

T Pink, swamp (Helonias bullata) 

 

 

 

 

 

 

 

 



Appendix B. Map of Focal Area 

 

Map shows Nanticoke River broken into 15 quadrants with Phragmites identified for application 
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Appendix F.  Specimen Label for Rodeo® Herbicide 
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MATERIAL SAFETY DATA SHEET                               LI 700® PCP 23026   

PAGE 1 OF 3 

 

FOR CHEMICAL EMERGENCY, SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT, CALL CHEMTREC - DAY OR NIGHT 1-800-424-9300 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

FORMULATED FOR: 

 LOVELAND PRODUCTS, INC. 24-Hour Emergency Phone:  1-800-424-9300 
 P.O. Box 1286 • Greeley, CO 80632-1286 Medical Emergencies:  1-800-301-7976 
  U.S. Coast Guard National Response Center: 1-800-424-8802 

PRODUCT NAME: LI 700®  
CHEMICAL NAME: Blend of Methylacetic Acid, processed Lecithin and surfactant  
CHEMICAL FAMILY: Surfactant 
PCP REG. NO.: 23026 
MSDS Number: 23026-09-LPI               MSDS Revisions:  All sections reviewed          Date of Issue:  12/14/09 Supersedes:  12/14/06  

2. HAZARDS IDENTIFICATION SUMMARY 

KEEP OUT OF REACH OF CHILDREN - DANGER. LIQUID CAUSES SKIN AND EYE IRRITATION. Wear eye protection and chemical resistant gloves. 
WARNING: Contains the allergen soy.  

This product is a dark brown liquid with pungent odor. Primary routes of entry are Inhalation, eye contact and skin contact.   
 

3. COMPOSITION, INFORMATION ON INGREDIENTS 

Chemical Ingredients: Percentage by Weight: CAS No. TLV (Units) 

Surfactant Blend, contains 80.00 Mixture not listed 
Methylacetic Acid  79-09-4 30 mg/m3 

Inert Ingredients 20.00 
This product is hazardous according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) 

4. FIRST AID MEASURES 

If in eyes:  Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact lenses, if present, after the first 5 
minutes, then continue rinsing eye. Call a poison control center or doctor for treatment advice. 

If on skin or clothing: Take off contaminated clothing. Rinse skin immediately with plenty of water for 15 to 20 minutes. Call a poison control center 
or doctor for further treatment advice. 

If swallowed:  Call a poison control center or doctor immediately for treatment advice. Have person sip a glass of water if able to swallow. 
Do not induce vomiting unless told to do so by a poison control center or doctor. Do not give anything by mouth to an 
unconscious person.  

If inhaled:  Move person to fresh air. If person is not breathing, call 911 or an ambulance, then give artificial respiration. Call a poison 
control center or doctor for treatment advice. 

  

5. FIRE FIGHTING MEASURES 

FLASH POINT (°F/Test Method): >212OF (100OC) / TCC 
FLAMMABLE LIMITS (LFL & UFL): Not established 
EXTINGUISHING MEDIA: Considered non-combustible; dry chemical, carbon dioxide, alcohol foam, foam, water spray or fog. 
HAZARDOUS COMBUSTION PRODUCTS: May produce hazardous by-products. 
SPECIAL FIRE FIGHTING PROCEDURES: Use water spray to cool containers exposed to fire. Remain upwind. Avoid breathing smoke. Wear self-

contained breathing apparatus and full protective gear. Avoid using heavy streams of water. 
UNUSUAL FIRE AND EXPLOSION HAZARDS:   None known.                          
                                                                                                                                                                                                                                                                   
6. ACCIDENTAL RELEASE MEASURES 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 
Release or Spill: Wear chemical safety glasses with side shields or chemical goggles, rubber gloves, rubber boots, long-sleeved shirt, long pants, 
head covering, and a NIOSH-approved pesticide respirator or air-supplied respirator. 

For spills: Spills may be collected with absorbent material and placed in a container for proper disposal in accordance with Federal, State and Local 
Regulations. Prevent runoff from entering sewer drains and waterways. 

 
7. HANDLING AND STORAGE 

HANDLING: Avoid eye and skin contact. Use with ventilation and avoid breathing vapors. 
STORAGE: Store above 40OF/4.4OC. Protect from freezing. Store in a cool, dry place. Store in original container. Keep container tightly 

closed. Do not contaminate water, food or feed by storage or disposal.     
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8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS: Local ventilation recommended. Work in well-ventilated area or outdoors. 
RESPIRATORY PROTECTION: Wear a NIOSH approved respirator if necessary or if vapors exceed TLV (threshold limit value). 
EYE PROTECTION: Chemical goggles or shielded safety glasses. 
SKIN PROTECTION: Wear protective clothing: long-sleeved shirts and pants, hat, rubber boots with socks.  Wear rubber or chemical-

resistant gloves.  
 
 
 
 
 
 
  OSHA PEL 8 hr TWA ACGIH TLV-TWA 
 Propionic Acid not listed    30 mg/m3  

9. PHYSICAL AND CHEMICAL PROPERTIES 

APPEARANCE AND ODOR:  Dark brown liquid with pungent odor.  SOLUBILITY:  Miscible 
SPECIFIC GRAVITY (Water = 1):  1.035 g/ml  BULK DENSITY:  8.64 lbs/gallon  pH: 3.6 (1% solution)  
VAPOR PRESSURE:  not established BOILING POINT:  not established 
PERCENT VOLATILE (by volume):  not established EVAPORATION RATE:  not established 
Note: These physical data are typical values based on material tested but may vary from sample to sample.  
 Typical values should not be construed as a guaranteed analysis of any specific lot or as specification items.

10. STABILITY AND REACTIVITY 

STABILITY:  Stable                                                                      
CONDITIONS TO AVOID:  High alkaline conditions. 
INCOMPATIBILITY:  Strong oxidizers.  
HAZARDOUS DECOMPOSITION PRODUCTS:  None known.   
HAZARDOUS POLYMERIZATION: Will not occur. 
 
11. TOXICOLOGICAL INFORMATION 

Acute Oral LD50 (male rat):  > 5.0 g/kg     Acute Dermal LD50 (rat):  > 5.0 g/kg   
Eye Irritation (rabbit):  Severe irritant     Skin Irritation (rabbit):  Severely irritating 
Inhalation LC50 (rat):   > 6.04 mg/L (4 hr)     Skin Sensitization (guinea pig): Not a sensitizer.  
Carcinogenic Potential:  Nothing listed in IARC, ACGIH, NTP or OSHA. 
 

12. ECOLOGICAL INFORMATION 
Aquatic Acute Toxicity 
    24 HR LC50  48 HR LC50  96 HR LC50  96 HR No Effect 
Rainbow Trout   140 mg/L   130 mg/L   130 mg/L   < 100 mg/L 
Bluegill Sunfish   220 mg/L   210 mg/L   210 mg/L   100 mg/L 

             48 HR No Effect 
Daphnia Magna                 450 mg/L                                  170 mg/L                                                                                  100 mg/L  

13. DISPOSAL CONSIDERATIONS 

Do not reuse containers for any purpose. Refillable Container: For disposal, the container may be returned to the point of purchase (dealer/distributor). It 
must be refilled by the dealer/distributor with the same product. Container is recyclable, and is to be disposed of at a container collection site. Contact 
your local dealer/distributor for the location of the nearest collection site. Before taking container to the collection site: Triple or pressure-rinse the empty 
container, adding the rinsate to the spray tank. Make the empty container unsuitable for further use. If there is no container collection site in your area, 
dispose of the container in accordance with provincial requirements. For information on disposal of unused, unwanted product, contact the manufacturer 
or the provincial regulatory agency. Do not contaminate water, food, or feed by storage or disposal. 
 

14. TRANSPORT INFORMATION 

DOT / TDG Shipping Description:  NOT REGULATED 
U.S. Surface Freight Classification: ADHESIVES, ADJUVANTS, SPREADERS OR STICKERS (NMFC 4610; CLASS: 60)                                    
 
Consult appropriate ICAO/IATA and IMDG regulations for shipment requirements in the Air and Maritime shipping modes. 
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15. REGULATORY INFORMATION 

NFPA & HMIS Hazard Ratings: NFPA HMIS 

 2 Health 0 Least 2 Health 
 1 Flammability 1 Slight 1 Flammability 
 0 Instability 2 Moderate 0 Reactivity 
   3 High G PPE 

4    Severe 
 
SARA Hazard Notification/Reporting 
SARA Title III Hazard Category: Immediate __Y__ Fire  __N__ Sudden Release of Pressure __N__ 
 Delayed __N__ Reactive __ N__ 
 
Reportable Quantity (RQ) under U.S. CERCLA:  Propionic Acid (CAS: 79-09-4) 5000 pounds    
SARA, Title III, Section 313:  Not listed 
RCRA Waste Code:  Not listed 
CA Proposition 65: Not listed  
WHMIS [Canada]: Pest control products are not controlled under WHMIS. Classified D2B 
 
 
 
 
 
 
 
 
 
 

16. OTHER INFORMATION 

MSDS STATUS:  All sections reviewed and/or revised                                                                 

PREPARED BY:  Registrations and Regulatory Affairs                                                                  REVIEWED BY:  Environmental/ Regulatory Services 

 

®LI 700 is a registered trademark of Loveland Products, Inc. 
 

 

 

 

 

 

 

Disclaimer and Limitation of Liability: This data sheet was developed from information on the constituent materials identified herein and does not 
relate to the use of such materials in combination with any other material or process. No warranty is expressed or implied with respect to the 
completeness or ongoing accuracy of the information contained in this data sheet, and LOVELAND PRODUCTS, Inc. disclaims all liability for reliance on 
such information. This data sheet is not a guarantee of safety. Users are responsible for ensuring that they have all current information necessary to 
safely use the product described by this data sheet for their specific purpose.  
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