Nitrogen and other constituents in streams draining forested, uninhabited watersheds in the Fall Creek NY drainage basin.


D. R. Bouldin, CSS, CALS, Cornell University, Ithaca NY. 


	We use the term biogeochemistry to describe the composition of streams draining wooded areas which have little  human activity within the drainage area. For example there are no human habitations nor farming activities but there are aerial inputs from adjacent farmed areas and human incursions such as hunting, hiking etc.


	We use this data as a yardstick for estimating the impct of human activities on the composition of stream water.


	Three sampling sites were established in the vicinity of the Harford T&R Center. One, designated location s22, was sampled in the period 1972 to 1975 and 1992 through 1994; two others  designated s370 and s371 were sampled from 1992 through 1994. Their locations and approximate drainage areas are shown in Figure 1. Another site was established in 1972 in the town of Summerhill in southern Cayuga County which was sampled in the period 1972-1975. Location 1 is the sampling site for the entire Fall Creek watershed at Forest Home.


	Table bg1 lists the average NO3-N, dissolved inorganic P (MRP), sediment, SO4-S and Cl for the locations. The detailed statistical analyis is presented in appendix tables apbg1 and apbg2 together with data on alkalinity, total dissolved P (TDP), % P on sediments  and NH4-Nconcentrations.
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�
NO3-N�
MRP�
SED�
SO4-S�
Cl�
�
Location�
dates�
PPM�
PPM�
PPM�
PPM�
PPM�
�
111 �
1974-75�
0.22 �
0.007 �
27 �
�
�
�
22 �
1973-74�
0.22 �
0.007 �
13 �
�
�
�
22 �
1992-94�
0.15 �
�
�
4.0 �
0.94 �
�
370 �
1992-94�
0.17 �
�
�
4.2 �
1.08 �
�
371 �
1992-94�
0.15 �
�
�
4.0 �
0.95 �
�
1�
1972-94�
1.1�
0.014�
97�
5.4�
17.5�
�
Table bg1. Average concentrations of NO3-N, dissolved inorganic P (MRP), sediment,. SO4-S and Cl  The dissolved inorganic P, designated by the symbol “MRP” , is determined by the molybdate blue method after removal of sediment but without oxidation of the dissolved organic P. Methods of analysis and other details can be found in Johnson et al 1975, 1976a and 1976b.











	The NO3-N data is interesting. First as discussed more fully below, the total output of NO3-N in the stream flow is about 0.9 kg/ha/ yr for the first 5 sets of data while for the whole watershed the output is about 5.5 kg/ha/yr.  Inputs of inorganic N in the precipitation is about 6.3 kg/ha/yr, thus, in the absence of human activity, about 85% of the the inorganic N input in the precipitaion is removed by some mechanism in these uninhabited watersheds. Overall, for the whole watershed, less NO3-N is output than is input in the precipitation. This is the result of a mix of removal by some parts of the  landscape while human activities are contributing substantial inputs. The human activities most likely to be important sources of inputs are farming, turf grass, outfalls from sewage treatment plants and on-lot disposal systems.  More discussion of the NO3-N sources and sinks can be found in Johnson et. al. (1976b).


	The concentration of MRP was doubled by human activity. More discussion of the P inputs and behavior can be found in Johnson et. al. (1975, 1976a).


	Sediment concentrations were several fold higher for the whole watershed relative to the uninhabited watersheds. It is probably  not correct to atttribute all of this increase to human activity. There are areas where streambank erosion is an ongoing process and hence some of this increase in sediment can be attributed to continuing erosion which may not be enhanced in an important way by human activity.	


For purposes of comparison, Lovett et al (2000) reported average concentrations of NO3-N, SO4-S and Cl as 032, 1.98 and 0.81  ppm, respectively, for 39 streams in the Catskills mountains in NY. Thus, in the Catskills relative to the above, the concentrations of NO3-N is higher but the concentration of SO4-S is lower and Cl is comparable. Whether all were uninhabited is not clear form the publication.


	In central NY the average  stream flow is equivlent to 5100 M3 /ha/yr year and hence, based on the average concentrations listed above, the total amount carried out of the watersheds per year is 0.9, 20 and 5 kg /ha/year of NO3-N, SO4-S and Cl, respectively. Lawrence et al (2000) report an outflow of 2.1 kg NO3-N/ha/yr and average concetration of 0.29 ppm NO3-N for a Catskill watershed (Winnisook).


	In central NY the inputs in precipitation of NO3-N+ NH4 –N, SO4-S and Cl is 6.3, 8.8, and 1.3 kg/ha/yr. Thus, based on precipitaion inputs only,  the  ratio of output to input is 0.14, 2.3 and 3.8 for N, S and Cl respectively. Surely the “dry deposition” of these substances is appreciable but we have not tried to measure or estimate these inputs.
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Table apbg1.


File:fc_72_79.wb2�
Page:�
Loc111�
�
�
�
�
�
�
Location 111. 1974-75�
�
�
�
�
�
�
�
�
�
    ALK�
NO3-N�
    SED�
    MRP�
    TDP�
      %P�
NH4-N�
�
�
    me/l�
    PPM�
    mg/l�
    PPB�
    PPB�
     sed�
    PPM�
�
Mean�
0.56 �
0.22 �
11 �
7 �
27 �
0.11 �
0.07 �
�
Standard Error�
0.04 �
0.02 �
1.66 �
0.55 �
3.04 �
0.005 �
0.01 �
�
Median�
0.55 �
0.18 �
8 �
6 �
21 �
0.103 �
0.07 �
�
Mode�
0 �
0.12 �
4 �
5 �
20 �
0 �
0 �
�
Standard Deviation�
0.29 �
0.16 �
12 �
3.8 �
21�
0.03�
0.07 �
�
Variance�
0.09 �
0.02 �
136 �
14.6 �
452�
0.001 �
0.004 �
�
Minimum�
0.26 �
0 �
0 �
1 �
9 �
0.066 �
0 �
�
Maximum�
1.5 �
0.74 �
64 �
19 �
119 �
0.148 �
0.33 �
�
Count�
18 �
46 �
49 �
49 �
48 �
5 �
47 �
�
Confidence Level(0.95)�
0.14 �
0.05 �
3.26 �
1.07 �
6.02 �
0.029 �
0.020 �
�
�
�
�
�
�
�
�
�
�
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        Location 22   1972-1979


	   �
ALK�
NO3-N�
SED�
MRP�
TDP�
%P�
NH4-N�
�
�
me/l�
PPM�
mg/l�
PPB�
PPB�
sed�
PPM�
�
Mean�
0.56 �
0.22 �
11 �
7 �
27 �
0.11 �
0.07 �
�
Standard Error�
0.04 �
0.02 �
1.66 �
0.55 �
3.04 �
0.005 �
0.01 �
�
Median�
0.55 �
0.18 �
8 �
6 �
21 �
0.103 �
0.07 �
�
Mode�
0 �
0.12 �
4 �
5 �
20 �
0 �
0 �
�
Standard Deviation�
0.29 �
0.16 �
12 �
3.8 �
21. �
0.037 �
0.07 �
�
Variance�
0.09 �
0.02 �
136 �
14.6 �
452 �
0.001 �
0.004 �
�
Minimum�
0.26 �
0 �
0 �
1 �
9 �
0.066 �
0 �
�
Maximum�
1.5 �
0.74 �
64 �
19 �
119 �
0.148 �
0.33 �
�
Count�
18 �
46 �
49 �
49 �
48 �
5 �
47 �
�
Confidence Level(0.95)�
0.14 �
0.05 �
3.26 �
1.07 �
6.02 �
0.03 �
0.02 �
�
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                              Location 22 1992-1994


�
Cl�
NO3-N�
SO4-S�
�
�
PPM�
PPM�
PPM�
�
Mean�
0.94 �
0.15 �
4.00 �
�
Standard Error�
0.06 �
0.02 �
0.21 �
�
Median�
0.9 �
0.1 �
3.6 �
�
Mode�
0.5 �
0 �
3.6 �
�
Standard Deviation�
0.37 �
0.13 �
1.32 �
�
Variance�
0.14 �
0.02 �
1.73 �
�
Minimum�
0 �
0 �
2 �
�
Maximum�
2.2 �
0.6 �
7.3 �
�
Count�
36 �
39 �
39 �
�
Confidence Level(0.95)�
0.12 �
0.04 �
0.41 �
�
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                         Location 22 1992-1994


�
Cl�
NO3-N�
SO4-S�
�
�
PPM�
PPM�
PPM�
�
Mean�
0.94 �
0.15 �
4.00 �
�
Standard Error�
0.06 �
0.02 �
0.21 �
�
Median�
0.9 �
0.1 �
3.6 �
�
Mode�
0.5 �
0 �
3.6 �
�
Standard Deviation�
0.37 �
0.13 �
1.32 �
�
Variance�
0.14 �
0.02 �
1.73 �
�
Minimum�
0 �
0 �
2 �
�
Maximum�
2.2 �
0.6 �
7.3 �
�
Count�
36 �
39 �
39 �
�
Confidence Level(0.95)�
0.12 �
0.04 �
0.41 �
�
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    Location 370 and 371, 1992-1994


                                                        ----------370---------                -----------371----------


�
Cl�
NO3-N�
SO4-S�
Cl�
NO3-N�
SO4-S�
�
�
PPM�
PPM�
PPM�
PPM�
PPM�
PPM�
�
Mean�
1.08 �
0.17 �
4.16 �
0.95 �
0.15 �
4.01 �
�
Standard Error�
0.12 �
0.02 �
0.21 �
0.07 �
0.02 �
0.21 �
�
Median�
0.95 �
0.20 �
3.71 �
0.80 �
0.14 �
3.60 �
�
Mode�
0.80 �
0.20 �
3.30 �
0.70 �
0.20 �
3.20 �
�
Standard Deviation�
0.79 �
0.14 �
1.37 �
0.40 �
0.14 �
1.32 �
�
Variance�
0.63 �
0.02 �
1.88 �
0.16 �
0.02 �
1.73 �
�
Minimum�
0.20 �
0.00 �
2.90 �
0.36 �
0.00 �
2.30 �
�
Maximum�
5.50 �
0.50 �
8.20 �
2.09 �
0.50 �
7.60 �
�
Count�
42 �
42 �
42 �
38 �
38 �
38 �
�
Confidence Level(0.95)�
0.24 �
0.04 �
0.41 �
0.13 �
0.04 �
0.42 �
�















